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NEW PRODUCTS 
To Fill Unoccupied Buildings 


HE STORY of Colt’s is pre-eminently a story 

of product. and incidentally a story of some of the 

romance in product engineering. Its modern 
story, in which the product engineer is most interested, 
is one of a plant which at the end of the busy war 
period found itself with factory space and machinery 
valued at $6,405,098 with the sales of its products— 
revolvers, pistols, and machine guns—cut to practicaliv 
nothing. There was the problem of putting its equip- 
ment to work on products for which there was a mar- 
ket, and of utilizing its 10,000 employees, or on the 
other hand of reducing the amount of equipment 
economically and bringing the number of employees 
down to somewhere near the pre-war basis of 1,200 
without causing hardships. There was no possibility 
of simply slipping back to the pre-war status because of 
the fact that the tremendous supplies on hand through- 
cut the world of the class of product fabricated by the 
company made it most unlikely that there would be any 
opportunity to do any considerable business in thesc 
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lines for some time to come. With current liabilities 
totalling more than eight million dollars, an immense 
plant of this kind, with an inventory of $9,859,519, 
could not afford to stand idle and make inroads into its 
liquid assets without creating a bad financial situation. 

To make the matter more complex, other plants were 
in more or less the same relative position at that time. 
Two other large factories with similar products in the 
same state were studying the markets with the purpose 
of finding new products that could be manufactured on 
the same class of equipment and marketed through sim- 
ilar channels. 

The first general survey of the situation demonstrated 
that the shop organization was equipped both by men 





-E 


Pa 


2 


and machines for precision manufacture, and that the 
sales organization was “geared up” to sell to wholesale 
hardware jobbers. The other plants confronted with the 
same problem had selected hardware, cutlery, and tools 
as new products, so that it was advisable to eliminate 
thoughts of these in order to avoid the likelihood of a 
highly-competitive condition because of too many in 
the same field. 

Lists consisting of hundreds of items were made up, 
and the desirable and undesirable features of each from 
the manufacturing and sales standpoints were studied 
A separate department of investigation was set up under 
the leadership of one man who was brought in from 
the outside in order to bring in an unbiased and fresh 
viewpoint. Also, it was felt that an outsider was re- 
quired to view properly the personnel situation to re- 
tain those who could best fit into the revised organi- 
zation. 

The basis of the old-line gun work is drop forging, 
which in this case included the making of the dies by 
highly-skilled mechanics. It was therefore first de- 
cided to take advantage of an opportunity to manufac- 
ture under contract for another company an improved 
type of adding machine which contained forgings and 
heavy press work and required accurate assembly. The 
company assumed no obligation for design or market- 
ing, and about the time the plant was in production 
the contracting company suffered financial reverses, 
making it impossible for them to proceed with the 
project. This undertaking resulted in loss of consider- 
able time and investment, but the experience gained 
proved valuable in later undertakings. 

All during this period the new department of investi- 
gation had to lead the way to the best manner of making 
the big war plant grow small economically. Personnel 
was reduced with care, and equipment was studied with 
the idea of retaining those units useful for new prod- 
ucts, and of selling the remainder. Various salesmen 
were kept on the road continuously to attempt to find 
forging or other work suitable for the machines. 

Finally an opportunity presented itself in the form 
of a line of hotel and restaurant dish washing equip- 
ment that showed large industrial possibilities. It could, 
in general, be manufactured on the equipment of the 
plant, and the sales distribution fitted in much more 
readily than that of the adding machine. It would solve 
the problem of so much unused factory space because 
of the fact that it consisted of large machines necessi- 
tating much assembly space. Moreover, it indicated 
possibilities of engineering development and standardiza- 
tion that the company’s staff was well equipped to 
handle. In turning this product into industrial use it 
meant engineering every job and making many “custom- 
built” machines. This gave the desired opportunity for 
employment of engineering skill which was one of the 
big factors in the company’s personnel. The company, 


therefore, began immediately to incorporate this group 
of products into its plant after purchasing rights from 
the original manufacturer. 

At this time contact was made with an old-established 
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company producing an asbestos product which had led 
it instinctively into the manufacture of electrical sup 
plies and molded parts, but whose old sales organization 
was not coping satisfactorily with the problem of dis- 
tribution and evolution in the art. This particular com- 
pany was placed in the position of having to develop a 
completely new sales organization to handle these sup- 
plies, and to avoid this it sold out to the Colt company. 
With these products came an electrical designing staff 
and electrical product engineering into the organization. 
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This was in 1922, and it was decided to modernize and 
expand this business into the space available. 

With electrical products came molding with synthetic 
compounds, and the production of the molds for this 
work is closely related to the original drop-forging die 
work done in the old plant. In large electrical parts, 
such as safety switches, forgings are also called for, 
and on this work the experience of the old employees 
was valuable. The heavy punch press equipment fitted 
in nicely with the requirements for many electrical parts. 
On none of this work, of course, could the special 
grinding and rifling machines intended for gun work 
be used, and these were removed. 

Both the electrical products and the washing machines 
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CoLtT’s EXPE 
RIENCE and equip- 
ment for accuracy, 
forging, and die sink- 
ing were utilized in a 
variety of new prod- 
ucts. One line of 
bulky machines 
absorbed extra avail- 
able floor space in 
assembly 
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called for high grade plating and finishing, and as these 
were outstanding functions in the original organization 
the products fitted well into the plan from this stand- 
point. 

The products that were thus incorporated into the 
business through organized research and investigation 
have now been manufactured and marketed for a period 
long enough to prove the soundness of the engineering 
and sales reasoning in each case. These products have 
been divided into related groups for engineering, man- 
ufacturing, and selling. These groups are: asbestos 
products, switches, molded products, industrial washing 
machines, restaurant dishwashing machines, and fire- 
arms. The engineering development connected with the 
molding of electrical parts instantly led to the develop- 
ment of custom molding of novelties, mechanical parts, 
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and numerous other items. Today the molding division 
is the largest custom molding plant in the country. This 
was accomplished readily because the engineering and 
manufacturing are identical with what is required for 
the electrical parts, and the sales distribution is taken 
care of by the customers themselves. 

Each division of the company has its own product 
engineers and engineering staff. There is, however, a 
general research staff, and also a patent department that 
makes investigations and prepares patent drawings for 
all divisions. This patent department is in charge of a 
patent attorney. 

The original firearms business of the company has 
again become normal, and it is engaged constantly in 
cngineering research and development on these products, 
but the company as a whole is now no longer entirely 
dependent on the ups and downs of this one group of 
products, and because of its intensive and systematic 
product engineering has not only recovered from its 
post-war depression, but has placed itself in the posi- 
tion of having gained a more than normal expansion for 
the given period of years and has begun the building 
of a reputation in new lines of products without in any 
way hurting the original product on which the name 
and reputation of the company has been built. The 
company remains the only manufacturer of machine 
guns in the United States. That department operates 
on government contracts only, and in collaboration with 
the Ordnance Department, is constantly developing ma- 
chine guns suitable for use on aircraft and for anti- 
aircraft purposes. By group engineering organization 
it is able to do this without interference with its other 
lines of business. 

An employment curve for the company will show how 
normality has been resumed, but while the increase in 
employees to the new level over the pre-war normal is 
only slightly greater, it should be borne in mind that 
production output per employee is now greater because 
of the continued increased efficiency of methods and 
equipment. Moreover, besides increased business as 
measured in output, results from the product investiga- 
tion are found in greater stabilization of the business as 
a whole because it is not now dependent upon violent 
fluctuations of one type of product. 


Quit talking depression! 
Talk Product—Somethin g to Sell! 
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Who hasn't known the name Colt ever since 
he read his first Wild West story? Mr. Phelps 
tells here how product engineering helped 
to continue the name for future generations. 
Next month a chief engineer of a century-old 
plant will describe how a radical redesign 
based on market study opened a vast market. 
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SAVING SPACE 


big i 


FRICTION CLUTCH on the mata arive of a 


machine. 


PPLICATILON of friction 


clutches to lineshafts and 
countershafts has been well 
established for many years. ‘Their 


use as built-in parts of the machine 
is also well known, and is of grow- 
irig importance. In addition to their 
use for power transmission in one 
direction only, double-type friction 
clutches may be used for driving 
forward or reverse or for driving at 
two different speeds in the same di- 
rection. For machine application the 
friction clutch has the advantage over 
the positive type of clutch in that its 
engagement is gradual and it affords 
an opportunity for slippage rather 
than breakage when unusual condi 
tions are encountered. The expan- 
sion-ring type of friction clutch has 
an advantage multiple-disk 
clutches requires much 
less This is highly impor- 
tant in the design of most machines. 
The field of expansion-ring friction 
clutches in the past may be said to 
have been limited to shafts carrying 
less than 10 hp., but this was well 
within the range of the great majority 
of industrial machines. Recent de- 
velopments have, however, in- 
creased the capacity of friction 
clutches that their field of applica- 
tion has been broadened considerably. 

In designing machines for a belt 
drive where no reverse is required, 


over 
because it 
space 


so 





Postive lubrication is employed 


the designer should consider that by 
the use of a single type of friction 
clutch on the overload lineshaft he 
can eliminate the need for counter- 
shafts. Such a drive has the advan- 
tage that it permits a quick, smooth 
control far superior to that of the 
tight and loose pulley, and gives a 
considerable saving in power. The 
pulley on the lineshaft is mounted on 
the loose sleeve of the friction clutch, 
while the clutch body is keyed or 
clamped to the shaft. For a single 
type of clutch for lineshaft use, the 
clutch can be provided with a split 
driving collar which is doweled to the 
clutch body by two driving pins and 
clamped to the shaft by collar screws, 
obviating the necessity of cutting 
keyways in the shaft. The double- 
type of clutch for forward and re 
verse would naturally be placed on a 
countershaft. 

But the ideal of the modern de 
signer is to eliminate in his machine 
the need for the “jungle” of counter 
shafts and belts in the shop. The use 
of a clutch on the main drive of the 
machine will do away with the need 
of overhead countershafts, but space 
requirements usually are such that 
compactness in such a clutch is essen- 
tial. The expanding ring type of 


friction clutch is ideal for this pur- 


pose, being very compact in construc- 
and 


tion easily changed to meet 


By the use of 


various requirements. Lhe ehnnna 
tion of tight and loose pulleys by the 
use of the clutch also tends to save 
space. The application of the clutch, 
however, is not limited to belt drives, 
but has even greater application to 


gear, chain, and V-belt drives. An 
elementary application to a main 


drive of a machine is shown in Fig. 1. 
It will be noted that the simplicity of 
the friction clutch permits easy ap 
plication of one of the various posi 
tive lubrication systems. Practically 
the same design is used either for 
power from a belt drive or from a 
direct-connected motor. In Figs. 2 
and 3 are shown standard clutches for 
single and double applications. They 
are designed with space saving as a 
major consideration. 

The double clutch, first used on 
countershafts, is now most frequently 
used as a built-in part of machines 
for reversing various motions such as 
the feeds of automatic machinery. 
An application of this kind is shown 
in Fig. 4, where the clutch can en- 
gage either one of two bevel gears to 
drive the shaft in either direction. 
The mechanisms of clutches of this 
kind can be designed into the ma- 
chine in a very compact manner, and 
can be operated easily by hand by 
means of a single lever, or thrown 
automatically bhy cam or lever ar- 


Fig. 2 
SINGLE-THROW 
The rings 
iron; the 


clutch. 
are of cast 
fingers of 


nickel-chromium steel 
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FRICTION CLUTCHES 
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even 
he gained by mounting the clutch as 


rangements. more space can 
shown in Fig. 5. Where speed 
changes are required, the clutch can 
he mounted directly in the gear box. 
By the use of combination units of 
double and single clutches it is pos- 
sible to control the speed changes and 
reversals of complicated mechanisms 
by simple lever or cam movements. 

The subject of braking on high- 
speed machines has lately received 
increased attention, not only because 
of the need of quick stops for revers- 
ing, but also because of the safety 
actors involved. It is comparatively 
simple in many cases to have the fric- 
tion clutch serve as a brake for the 
mechanism when the clutch is disen- 
gaged. In the case of a geared-head 
lathe clutch, the sliding shifter sleeve 
that carries the wedge which ex- 
pands the friction ring is beveled at 
one end to act as a brake against the 
spindle as soon as the clutch is dis- 
engaged. A double clutch can also 
he used for braking by making the 
lriction cup on one end of the clutch 
stationary by keying it to the frame 
of the machine. In Fig. 6 is shown a 


DOUBLE - CLUTCH 
shown as a simple re- 
versing mechanism, 
and a double-clutch 
designed to occupy the 
minimum of space 


specially arranged brake on the shifter 
where the high-speed shaft would 
impart such momentum to the cone 
pulley that the pulley would drive the 
machine for some time if it were not 
stopped by application of a brake. 
Metal to metal contact in friction 
clutches has been a subject of some 
controversy but it has been very defi- 
nitely established by the successful 
use of these clutches for many years 
that cast iron rubbing against cast 
iron as the friction surfaces is highlv 
successful for all low speeds, and that 
it gives exceptionally long life. For 
higher speeds, above 500 r.p.m., 
various trials have been made with 
steel, bronze, and other metals. 
Bronze cups with cast-iron rings 
give excellent service for high speeds. 
Ordinary friction linings have the 
disadvantage that on clutches where 
there is likely to be a high pressure 
per square inch and a very small 
clearance, usually about 0.015 in., 
there may be “grabbing” of the 
clutch. Any slight expansion of the 
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Fig. 3 
DOUBLE-THROW 
CLUTCH 





materials will cause this grabbing 
action. However, carefully prepared 
highly compressed lining materials 
have been found to be very well 
suited to high-speed friction clutches 
and have the advantage that less 
power is required in throwing the 
clutch. 

Friction clutches of the types 
described are readily operated at 
speeds up to 2,000 r.p.m. For best 
service they must be designed into 
the machine, especially in regard to 
the matter of lubrication, as the suc- 
cess of any clutch depends on that 
combination of materials and lubrica- 
tion which will maintain the tempera- 
ture of the friction surfaces at the 
minimum and quickly dissipate any 
heat generated. For the higher 
speeds the clutch hub should be 
bushed with bronze, or equipped 
with ball bearings if necessary, and 
should be provided with positive 
lubrication. With proper attention 
to applications the friction clutch will 
be found to be suited for a wide va- 
riety of speed-change conditions and 
to give service often outliving the 
normal life of the machine. 
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Notes on ALUMINUM— 


A material where 


strength-weight counts 


ODULUS of elasticity is usu- 

ally defined as the ratio of 
stress within the proportional limit 
to corresponding strain. This prop- 
erty, as thus defined, is a constant 
for each kind of material, and in 
tension or compression is usually des- 
ignated by the symbol Æ. This 
modulus serves as an index of the 
stiffness of a material or a measure 
of its ability to resist change of 
shape under stresses within the pro- 
portional limit. Considering the 
frequency with which it is used 
in engineering calculations, R. L. 
Templin and D. A. Paul, in a paper 
entitled “Modulus of Elasticity of 
Aluminum Alloys,” noted the exist- 
ing uncertainty regarding authentic 
values and the marked lack of pub- 
lished information relating to the 
variation of the constant E within 
individual alloy systems. 

For example, a value of 10,000,000 
has been quoted as representative of 
aluminum and its alloys. This value 
has been found approximately cor- 
rect for pure aluminum and alu- 
mium alloys in which the percentage 
of the alloying elements is low, but 
seriously in error in the case of 
alloys that contain relatively large 
amounts of the alloying elements. 
These authors concluded, as a result 
of a number of tensile tests made on 
an aluminum-magnesium series of 
alloys, both heat-treated and not 
heat-treated and with widely varying 
amounts of alloying elements, that 
the modulus of elasticity of these 
alloys is changed appreciably by 
varying compositions. Though their 
investigation was of a preliminary 
nature, they give a general idea of the 
variation in E produced by the addi- 
tions of alloying elements. 


ALUMINUM alloys 
form the entire 
structure of the 
newly designed 
solar sesquiplane 


At the National Metal Congress in 
Chicago, an entire A.1.M.E. ses- 
sion was devoted to aluminum and 
its alloys, and indicated a decided 
trend toward this material which 
has proved its strength-weight value 
in industries where this value is of 
utmost importance. Some of the 
papers presented at this session are 


here summarized 


v 


R. S. Archer and L. W. Kempf, in 
a study entitled “Aluminum-Silicon- 
Magnesium Casting Alloys,” had as 
their particular object the finding of 
alloys suitable for the production of 
heat-treated castings capable of 
withstanding severe service. Many 
of the alloys they studied had useful 
properties in the as-cast condition. 
Some of the aluminum-silicon-mag- 
nesium alloys were found, however, 
to have strength and elongation 
similar to those of the commercial 
heat-treated 4 per cent copper alloy 
castings produced during the past 
several years for service generally 
described as “severe.” Assuming that 
mechanical properties of the two 
types of castings are similar, which 
is a logical assumption under the 
circumstances, a number of inter- 
esting comparisons may be made. 
Machinability of the aluminum-cop- 
per alloys is somewhat better than 
that of the Al-Si-Mg alloys, but the 
latter can be commercially machined 
with standard tool set-ups, and with 
proper treatment, probably as well as 
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the first-mentioned group. Probably 
the chief advantage of the latter 
group is in superior foundry char- 
acteristics, including ease of casting. 
Corrosion resistance is higher than 
that of the 4 per cent Al-Cu alloy, 
especially when the iron content is 
kept low and no precipitation heat- 
treatment is used. Specific gravity 
and thermal expansivity are lower in 
the Al-Si-Mg alloys. Electrical and 
thermal conductivity are high. 

So-called aluminum-bronzes have 
been assuming ever-increasing im 
portance to designing engineers for 
the last quarter century. Many ef- 
forts have been made to alleviate 
some of the undesirable character- 
istics of the group, but much of the 
work has been haphazard. Several 
generalizations are drawn, however, in 
a paper by Selma F. Hermann and 
Frank T. Sisco, entitled, “Effect of 
Certain Alloying Elements on Struc- 
ture and Hardness of Aluminum 
Bronze.” Alloys with 8, 10, and 12 
per cent of aluminum, each with 1 
and 5 per cent of the special al- 
loying elements, were studied. Five 
alloying elements are included: nickel, 
iron, manganese, cobalt, and silicon. 
Some of the general results are: 

In the Ni-Al-Cu series of alloys, 
nickel did not affect any general de- 
crease in grain size, with the excep- 
tion of the alloy containing 12 per 
cent aluminum and 5 per cent nickel. 

In the Mn-Al-Cu series, manganese 
acts as a powerful hardening agent 
and is also successful in reducing the 
grain size, sometimes very drastically. 

In the Fe-Al-Cu series, iron re- 
duces the grain size materially. 
Hardness results were somewhat er- 
ratic, but usually hardness increased. 

In the Co-Al-Cu alloys, cobalt had 
little effect on the grain structure, 
except in isolated cases, but the 
hardness of the alloys was appre- 
ciably increased. 
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Everdur “pillow” of 
0.047-in. sheet, welded to 
stand 600 Ib. per sq.in. 
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Welded Joints Are Safe 


By E. J. Tangerman 


OWER COSTS in welding, though they 
attracted designers, at first left them 
skeptical of the safety and strength of fin- 
ished joints. Modern procedure control, 
welder training, and automatic welding, 
have, however, raised welding to a plane 
where there is no longer any question of 
joint strength or safety. As a result, weld- 
ing is coming into its own as an accepted 
method of fabrication, offering unpredicted 
design possibilities. 

Costing only 3 to 34 cents a foot, the 
corner weld in 3-in. plate at the lower 
right is a typical example of low cost 
coupled with strength. Similar automatic 
procedure, with 50 to 60 per cent penetra- 
tion, is used in welding laminated safe 
plates. Another example is the “stainless” 
steel section below, where a lap weld in 
10-gage stock, welded a foot a minute at 
a cost of 6 cents if automatic or 12 if by 
hand, can be bent back 180 deg. without 
failure. Single-V welds in 4 -in., 18-8 
chrome-nickel steel have shown tensile 
strengths of 80,000 Ib. per sq.in. with 32 
per cent elongation over the weld. The 
wheel hub, welded 40 an hour at a cost of 
2 cents each, is finished at lower cost and 
is Of greater strength than former designs. 
Ford generator housings cost 4c. to weld. 





Weld properties depend largely on the 
quality and physical properties of the metal 
itself, whether ferrous or non-ferrous. 
This factor should be considered in specify- 
ing. Joints in Everdur have tensile 
strengths up to 50,000 Ib. per sq.in., as 
compared with as low as 53,000 for the 
material itself. Similar welds of a multi- 
tude of types and in a multitude of mate- 
rials are common results of the new era. 

Material here presented was obtained 
through the courtesy of the Lincoln Elec- 
tric Company, Linde Air Products Com- 
pany, American Brass Company, and In- 
dustrial Welded Alloys, Inc. 


d 
Corner weld, auto- 


matically welded at 
50-ft. per hour 


Lap weld in “stain- 
less” steel bent back 
at 180 deg. without 
failure 


























A 5g-in. butt weld on a 
Ford generator housing of 
Z-in. plate 





A lap weld on a 12-gage, 
g-in. automobile wheel hub 


chemical machines can be molded and 


products und parte for 


afterwards drilled, or metal laserts can 


be molded inte the rubber 


ARD Kl 

lives 

ure, 
keeping with the diversified number of products manu 
factured throughout the world 


BBR part m oul 
adding to our comfort, health, and pleas 


plavs an important 


lts application is constantly expanding, in 


It may be interesting, as well as amazing, to follow 
through one day and see how much one really depends 
upon hard rubber brush ferrule, the 
handle of your tooth brush and straight razor, the comb 
you use, may all be made of hard rubber. Hard rubber 
combs are not affected by soap, water, or any hair prep 
arations and are easy to keep clean. Hard rubber ts 
non-inflammable in the general sense of the word. When 
“daily-dozen” hard rubber parts 


Your shaving 


vou “tune-in’’ for youn 
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HANDLEN nnd molded elbow of hard rubber 


HARD 
RUBBER 


A Chemically Resistant 


and Dielectric Material 


mo your radio set help give perfect reception. lard 
rubber is well known for its high dielectric properties. 

Fruit served for your breakfast may have been sprayed 
by dilute chemical through hard rubber piping and pumps 
to prevent fruit disease. If you buy fruit juice at a 
counter, the dispensing faucets may be made of hard 
rubber because it is not attacked by the acids and does 
not affect the flavor of the juice. 

For safety, the steering wheels of automobile- 
may be still covered with hard rubber. Parts of thi 
storage battery, terminals on the head and tail lights. 
distributor rings on timers, and numerous other part» 
are of hard rubber. The colors in many floo! 
rugs frequently are impregnated with the aid oí 

hard rubber color pulleys and boxes. 
The uses of hard rubber are so many 
and so varied that it is practically im 
possible to set them all down. Hard 
rubber is used for pistol and revolver 
grips; syringes and druggist’s sundries : 
knife and fork handles; mouthpieces for 
musical instruments; photographic devel 
oping trays, and innumerable other pur 
poses. Hard rubber is not necessarily 
made in black only. Beautiful mottled 


THREADS are easily molded in hard 
rubber and no machining is required. 
Containers of hard rubber are resist- 
ant to acids, For valves and piping 
the rubber lining 


may be used as a 
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Tensile strength 
Elongation 1 per cent upward; 


increases with decreased hardness 
Compressive strength 3,000-20,000 Ib. per sq. in. 
1.15 upward 


Specify gravity 
Scleroscope hardness 
Dielectric strength 
Resistivity (volume) 


By STANLEY P. FISHER 


Imerican Hard Rubber Company 


effects with various colors, such as green and red, are 
made on black backgrounds. 

Hard rubber is one of the most inert materials in the 
presence of acid. For the chemical process industries 
hard rubber is used in the form of lining for tanks, 
tank cars, pumps, pipé, valves, special equipment of all 
types and classes, and as solid hard rubber for tanks, 
pumps, pipe, fittings, and molded articles. 

Rubber-lined tank cars are now used for transport- 
ing dangerous chemicals. Heretofore active acids were 
handled in carboys, involving great expense because of 
breakage, bulk, and the necessity of individual handling, 
the last presenting a great element of danger to work- 
men. For pumping chemicals hard rubber is used either 
in the form of solid hard rubber pumps or rubber-lined 
metal pumps. They are made in centrifugal, double and 
single acting reciprocating types, and rotary gear types, 
with capacities up to 250 gal. per min. 

Hard rubber pipe and fittings are obtainable in a 
complete line made in iron pipe standard sizes from 4 
to 6 in., the only difference being the inside diameter 
which is smaller in order to give heavier walls to com- 
pensate for the difference in its physical strength. Hard 
rubber pipe and fittings withstand 45 lb. per sq.in. pres- 
sure. Flanged pipe and fittings are also made in sizes 
from 1 to 6 in., but dimensions are equivalent to 250 Ib. 
A.S.M.E. standard and are suitable for pressures up to 
60 Ib. per sq.in. Rubber-lined pipe and fittings should 
be used for higher pressures, in which case the metal 
takes care of the pressure and the rubber lining prevents 


1,500-10,000 Ib. per sq. in. 


1,000-12,000 volts per mil 
up to 1,015 ohms cm. cu. 
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PUMP VALVES, gears, pul- 
leys, and parts that must 
withstand weak acids or cor- 
rosive liquids are frequently 
made in hard rubber. In- 
serte are molded in place 


chemical action or corrosion. Rubber- 
lined valves are also made for use 
with rubber-lined pipe. In rayon ma- 
chines, for instance, it is essential that 
the water used in processing be kept 
free from iron. Rubber-lined equip- 
ment overcomes this difficulty. The 
common metals can be rubber protected 
and often serve the same purpose as 
the more expensive alloys for handling 
corrosive work. Hard rubber and rub- 
ber lining is playing an important part 
in plating machines and in silk dyeing, 
metal etching, textile, mining, copper 
refining, paper, foodstuff, chemical, 
and many other industries. 

Hard rubber is made commercially 
in the form of sheets, rods and tubes. 
Hard rubber sheets generally come in 
three standard sizes, full size sheets 
20x48 in., half size sheets 20x24 in., 
and quarter size sheets 12x20 in. 
Thicknesses range from @, in. to 1 in. 
Rod and tubing comes in 24-in. 
lengths. Rods can be had in sizes 
ranging from }-in. to 3-in. diameter, 
and tubes range in size from 4-in. 
outside diameter by }-in. inside diam- 
eter, up to 1}-in. inside diameter by 
14-in. outside diameter. 

Almost any shape can be molded in 
hard rubber, and where desired, inserts can be used the 
same as in other molded materials. Rollers, screws, nuts, 
pipe fittings, petcocks, bushings, and many other parts 
have become standard products in hard rubber. 

Hard rubber compounds for the above uses vary 
widely, and the composition depends on the uses to which 
the material is to be put and the chemical conditions 
which it will meet in service. For this reason, the engi- 
neer specifying hard rubber in his product should consult 
with the rubber manufacturers in order that the best 
adapted composition may be used. 

In reality, there is no definite line of demarcation 
between soft and hard rubber, the difference being in 
the amount of sulphur used, which may be as much as 
33 per cent. In general, hard rubber has the physical 
and electrical characteristics shown in the accompanying 
table. 

Hard rubber, generally speaking, is more fragile than 
metal but it can be handled very satisfactorily at room 
temperatures and with a little care on the part of the 
operator. In general, the machining requirements are 
about the same as for brass. Hard rubber can be 
sawed on a band or circular saw or a thin (+ in. to 
yz in.) grinding wheel. Although hard rubber is ma- 
chined, cut, ground, etc., when dry, the use of a coolant 
gives a better surface and adds materially to the life of 


the tools. In cutting hard 
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rubber it is generally advisable 
to heat the sheets on a steam 
table to make them flexible. 
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IEN years ago the engineering 
department of the Hoover 
Company consisted of a chief 
engineer, several drattsmen and an 
experimental machinist. Today, there 
are more than a hundred in the de 
partment. Of this 
craftsmen in the experimental shop, 
and 40 of the remainder are technical 


number, 20 are 


graduates. As the personnel has ex 
panded, so have the facilities. Only 
recently the department occupied its 
new a four-story L off 
the main factory building. In this 
building every facility is available for 
development and testing 
To these mechanical facilities 
are added a most comprehensive re 
cord system and a museum of models 
of vacuum cleaners from their earliest 
inception. Having these tools to work 
with, the Hoover Company knows 
not only what it is doing, but also 
what its competitors have done. 
Field research and investigation have 
not been neglected. They serve as 
a continual check upon the actual 
performance of the product. 

Hoover engineering is supervised 
from the company’s Chicago office 
by H. Earl Hoover, vice-president in 
charge of engineering, patent activ- 
ities and advertising. At the labor- 
atories in North Canton, Ohio, actual 
direction of the work is assumed by 
J. F. Hattersley and D. G. Smellie, 
acting jointly in most cases, but in- 
dividually responsible for certain 
phases of the work. 


quarters in 


research, 
work. 


STENOGRAPHIC and engi- 
neering records section on the 
top floor. To the right are 
the engineering executive of- 
fices; to the left, the drafting 


rooms 
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Library, 
Projects, 
Project 
Summary, 
Periodica 


Review 


General 
Office 
Routine 


Testing 


FUNCTIONAL 


Hoover engineering 


organization of 


Dev. Eng. 
fp Der 
Prod. Dev., 
Mechanical 


Testing Material 


Specification 
Servico 


the 


department, For 


personnel, a unique two-man control is 


used 


For convenience, work in the de 
partment is carried on under seven 
funcional divisions organized in ac- 
cordance with the accompanying 
chart. 

Work in the department is divided 
into two classes: jobs and projects. 
The former may be in the nature of 
a question concerning something of 
passing interest that can be investi 


gated by simple experiments. 
i — —— — — 


v 


are usually requested informally and 
no elaborate records are expected. A 
project, such as the development of 
a new model, on the other hand, is 
a major piece of work that may 
extend over a long period and may 
involve the co-operation of every 
division of the laboratory. For these 
major tasks very complete records 
are kept, carefully filed and indexed. 


These Standard forms are used, and a com- 
— * > 
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Director 
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Director of 


and Design ot 


plete summary is maintained in a 
numbered, loose-leaf folder. Details 
pertaining to the summarized infor- 
mation are and filed 
separately for ready access. 

Records of laboratory 
consist largely of tabular matter and 
charts, and a summary of results and 
conclusions. Development project re- 
cords are largely made up of sketches, 
some crude, others elaborate, together 
with a summary of the nature of the 
work. Only the important sketches 
find their way into the project folder, 
but all sketches, no matter how hastily 
they may have been drawn, are wit- 
nessesd and dated for use of the 
patent department, and are filed 
permanently. 

Besides the abstract of laboratory 
work usually appearing on the first 
page, project folders usually contain a 
résumé of the procedure, a summary 
of the conclusions, and a record of 
the all-important executive action on 
the project. In addition there is gen- 
erally an appendix containing sup- 
plementary curves and charts, as well 
as a table of contents and an index. 


cross-indexed 


projects 


ce) 


HATTERSLEY D. G. SMELLIE H. 
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of Development and Design, 


Company 





EARL HOOVER 
charge 
Engineering 


Development Vice-president in 


Work is initiated either in the 
department itself or through three 
general outside sources: the patent 
department, the board of directors 
(through the vice-president), and 
miscellaneous sources, such as the 
president, the works committee, and 
the production, purchasing, inspec- 
tion, or service departments. Some- 
times the questions raised can be 
answered by simple tests, sometimes 
they may involve research of a funda- 
mental character extending over a 
long period. In any event, if the re- 
sults are worth while, these projects 
eventually pass into the development 
and finally into the production stage, 
involving drafting and record work. 
Production drawings and specifica- 
tions issued as the final stage in this 
routine find their way to the five de- 
partments involved: production, pur- 
chasing, inspection, cost, and service. 
Copies of all reports covering jobs 
and projects are sent to the executive 
offices. The formal records of re- 
search projects are preserved in 
bound volumes, and the more in- 
formal job report is merely filed. 
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In an engineering department of 
this size it is necessary to schedule 
the work carefully, so that projects 
of immediate importance receive the 
proper amount of attention. To this 
end, work is classified in the order of 
timeliness and importance, as fol- 
lows: production problems, produc- 
tion development, experimental de- 
velopment, pure research, patent 
development, and miscellaneous work, 
Kach month the work program and 
the order of importance is reviewed 
with the object of revision, if deemed 
necessary. 

Actual progress is checked daily 
on a tack record chart which tells at 
a glance the exact condition of the 
work at the end of the day. On the 
left of the board is a column contain- 
ing numbered projects, arranged in 
cescending order of importance. The 
tacks are moved from left to right, 
each vertical column representing the 
status of the work, such as laboratory, 
experimental shop, production draw- 
ings, and the like. Often, if practical 
results are wanted within a short time, 
a group of men is ganged up under a 
supervisor and additional pressure 
placed on the job. 

Hoover engineering involves a high 
grade personnel, a clear-cut organiza- 
tion, a clear record system, and ade- 
quate facilities for carrying on the 
work. It is based upon faith in the 
value of fundamental research—faith 
in the assumption that there is usually 
some practical application for infor- 
mation uncovered by patient toil in 
the laboratory. 

(Editors’ Note.) In a later num- 
ber of Product Engineering the lab- 
oratory, drafting room, and shop 
facilities will be described. 
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Fig. 1 
SIMPLE magazine feed for rods or tubes 


UTOMATIC machinery involves feeding the pieces 
to be operated on into the machine and out of it, 
accurately and by mechanical means. Feeding 

mechanisms are, therefore, among the first items to be 
considered in designing automatic machinery, the type 
of feeding mechanism to be used depending on the ma- 
chine. If the operation performed by the machine must 
take place while the stock is stationary or after it has 
been fed into place, the feeding must be done as fast as 
possible in order to leave the maximum time for actual 
machining. 

Rapid feeding can best be secured by a cam-controlled 
feed, with a cam that uses the least possible number of 
degrees for the movement and still gives a smooth and 
easy motion to the feeding mechanism. If, as sometimes 
happens, the machine can be so designed that the feed 
can take place during the working operation, a crank 
motion can be used. An ideal crank feed takes 180 deg. 
Continuous feeding can be used in some cases, such as on 
paper machinery in the manufacture of bags, envelopes, 
and the like. 

The accompanying illustrations show a number of dif- 
ferent methods for feeding materials to punch presses or 
other mechanisms. In Fig. 1 is a simple feed for han- 
dling tubes or rods from a magazine to a machine. The 
rods feed by gravity in the vertical magazine, the bottom 
piece being pushed out by the plunger that is actuated 
by the lever and drum cam at the right. The shaft which 
drives the cam is connected with the machine that per 
forms the operation on the the piece, the cam being timed 
tc conform to the time required for the operation. With 
the magazine filled and the plunger back, as shown, the 
lower piece will be pushed out at the next movement of 
the plunger, which fills the space while feeding the piece. 
Upon withdrawal, the next piece falls in front of the 
plunger and is ready for feeding at the next stroke. 

A simple form of roll feed is shown in Fig. 2. This 
design, suitable for either metal or thick paper, is used 
for printing or punching where the material must 
register exactly before each stroke or impression. The 
upper rolls are mounted in a housing that permits the 
roll bearings to move vertically under control of a cam 
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or a lever. A bell crank is shown in this case, the move- 
ment being controlled by a rod so connected to the ma- 
chine as to raise the feeding rolls during the operation. 
The bell crank operates on bearing flanges inside the 
housings, the bearings being held down by springs when 
in contact with the work. After the sheet has been moved 
the proper amount the bell cranks raise the upper feed 
rolls and the sheet remains stationary for punching or 
printing. The pointed pilot pins enter holes punched on 
the first stroke of the press and locate the work by cen- 
tering it on these pins. The punches and pilot pins are set 
by micrometer or vernier to insure exactness of location. 
While but one pilot is sometimes used and can be made 
to answer the purpose, two pilot pins are preferable be- 
cause of the fact that after the material reaches the 
second pin it is guided more accurately than when only 
one pin is used. As illustrated, the punch and pins are 
held in the upper gate, but when using this feeding 
mechanism on machines for drawing operations the dies 
are put in the upper gate and the punches below. In this 
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Fig. 2 
INTERMITTENT feed that cen- 
ters the blank automatically 
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Details of five devices 
for handling light metal 
and paper sheets into 
and out of machines 


CHARLES F. SMITH 


Consulting Engineer 


Fig. 










Plan of Roll Housing 
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FRICTION and suction feed for paper sheets 


way the strip remains flat on the underside, all the pro- 
jections being above. The projections, or cups drawn on 
the upper side, are used for locating the work, the usual 
pilot pins being replaced with hollow cups that go over 
the drawn projections and locate the strip for the next 
operation. 


N entirely different type of feed mechanism is seen 

in Fig. 3, which is a combined intermittent and con- 
tinuous feed. The sheets of paper are laid in the in- 
clined magazine A and fed down by the friction belt B 
to the suction roll C. The belt rests on a 4-in. cold-rolled 
steel plate that holds it in contact with the lower sheet in 


the magazine. Angle plates at the sides of the magazine 
guide the sheet to the suction roll. 

The distance between the rolls D and E is enough 
shorter than the sheet to buckle it, as seen at H, when it 
strikes stop fingers in front of the roll E. These stop 
fingers are thin bell cranks, as at J, which ride in grooves 
cut in the rolls. When these fingers are lifted the spring 
of the paper forces the front end between the forward 
rolls, and the sheets go on their way to be punched, 
printed, or folded, as the case may be. 

Both the suction roil and the lower roll of the last pair 
should be large enough so that their circumference is 
greater than the length of the blank sheet. This will 





Fig.4 


PICKING and feeding paper 


sheets from top of pile 


allow a space between the sheets and prevent over- 
lapping. 

A device for feeding paper sheets from the top of a 
pile is seen in Fig. 4. This device is used in paper fold- 
ing and similar machinery. The magazine A is a tube or 
cylinder of such shape as to hold the sheets in correct 
position for feeding. The magazine has a slot in the side 
through which the arm B, with a platform at its upper 
end, can move and feed the paper up to the feeding 
fingers at C. 

The arm surrounds a square column strong enough to 
support the load of the paper and the arm. On the inside 
is a screw D driven at the bottom by a worm and in turn 
driving the worm wheel at E. The gear E is mounted on 
a shaft that carries a pair of friction disks, at at H, 
which can be spring loaded to hold the worm gear from 
turning with an ordinary load. In this way the worm 
wheel E acts as a nut and raises the arm B with its load. 
When the paper is against the feeding fingers, the clutch 
slips until the extra pressure is relieved. The screw can 
be driven either by a ratchet or a continuously running 
gear. In either case the gears and screw must be designed 
to raise the platform a little more than the thickness of 
the paper for each operation of the machine to which 
the paper feeds. If the paper is 0.003 in. thick a move- 
ment of 0.004 will be sufficient unless the paper varies 
greatly in thickness. 

The forward finger presses down on the paper, and 
the rear finger is then moved forward, buckling the paper 
into a curve. When the front finger is removed the paper 
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SUCTION feeding 
tubular type 


with 
magazine 


springs forward and is gripped by the rolls at G. Should 
the front finger be pressed down more than enough to 
hold the paper, the friction-controlled gear Æ will roll 
down the screw whatever distance may be necessary. 
This friction control also permits the arm B to move 
down in the magazine when it is to be filled with a new 
supply of blanks. 

A modification in which the upper sheet is removed by 
suction is shown in Fig. 5. The curved pipe reaches 
down into the magazine, picks up the top sheet, lifts it 
out of the magazine and swings it to one side to be laid 
on another pile or fed by rolls or gripping fingers. The 
air valve opens and closes automatically as the suction 
pipe is raised or lowered. 

Many variations of feeding mechanisms are in use, but 
the principles involved in the five described above are 
applicable to a considerable proportion of them. 


O MANY requests for photographs and enlargements 

of the group of 160 mechanical motions which ap- 
peared in the June and July numbers of Product Engi- 
neering have been received that an arrangement has been 
made with the photographer whereby the photographs 
may be obtained for subscribers at a nominal rate. Any 
of the set of ten, or the entire group, ready for framing, 
are available at cost as follows: 5x7-in., 15c. each, or 
$1.50 the set of ten; 11x14-in., $1 each, or $5 the set of 
ten; 16x20-in., $3 each, or $20 the set of ten. 
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Working Out 
THE FACTOR OF SAFETY 


By A. M. WAHL 


Research Laboratory, 
Westinghouse Electric ¢y Manufacturing Company 


OME of the fundamental 

points to be considered by 
designers in choosing working 
stresses are pointed out. A 
rational method of defining the 
factor of safety, based on the 
rules of the Westinghouse Com- 


pany, is also here described 


ETERMINATION of proper working stresses 
D is one of the most important problems that con- 
front the designing engineer. The following dis- 
cussion of this important matter is based largely on the 
rules of the Westinghouse Electric and Manufacturing 
Company. 
The problem of properly proportioning machine mem- 
bers is based primarily on two things: 
1. A knowledge of the mechanical stresses set up in 
the structure under operating conditions. 
2. A knowledge of the tensile, shock, and fatigue 
properties of the material of which the structure 
is composed, under operating conditions. 


These two items are essential, but it is important to 
note that there are many other factors which enter into 
the problem. For example, it is necessary frequently to 
sO proportion machine members that resonance or crit- 
ical speeds in operation are avoided, in order to secure 
freedom from vibration in operation. This applies to 
a large number of cases of rotating shafts such as, for 
example, the shafts of steam turbines, electric locomo- 
tives, electric generators, machine tools, Diesel engines, 
and grinding wheels. It also applies to machine frames 
and machine supports, as, for instance, turbine generator 
foundations. 

The machine designer must so proportion his machine 
members that excessive deflections are avoided. For 
example, in the design of steam turbines, in order to 





prevent excessive leakage of steam, only small clear- 
ances are allowed between the blades and the casing. 
An excessive deformation of the casing, such as may re- 
sult from heavy thrusts from the connecting pipe bends, 
may cause blade rubbing. Again, in the case of rotating 
electrical machines, an excessive deflection of the field 
coils may mean rubbing against the stator. 

Still another thing which the designer must guard 
against is elastic instability or buckling of machine 
members. The bridge designer must make sure that 
the compression members of his bridges are sufficiently 
rigid so that they will not buckle when the operating 
load is imposed. The designer of electrical machinery, 
in designing, for instance, the dovetail slots frequently 
used to hold the pole pieces to the rotor, must make 
certain that these dovetails, being composed of thin 
laminations, do not buckle under operating conditions. 

The above mentioned examples are only a few of the 
varied problems, aside from that of working stresses, 
which must be kept in mind by the designer. In this 
article, however, we will deal only with the problem 
of determining working stresses. This, of course, in- 
volves points (1) and (2) above. 

In order properly to proportion a machine part, a 
determination of the stress imposed by the external 
loads is usually required. In general, this is done by 
calculation, using ordinary formulas of strength of 
materials. The use of ordinary theory is satisfactory 
where stress concentration may be neglected, though 
sometimes the stress calculation involves considerable 
difficulty, as for instance, in steam turbine diaphragms, 
casings, and flat plates of various shapes. Where stress 
concentration is present, it may be neglected only where 
the stresses are static or nearly so, and the materiai 
is ductile. Although yielding or plastic flow of the ma- 
terial occurs at localized points of stress concentration, 
the structure as a whole is safe. However, where varia- 
ble stresses act, the weakening effect resulting from 
stress concentration may not be neglected even for duc- 
tile materials, since at these points a fatigue crack is 
apt to occur in service. For determining the reduction 
in strength caused by stress concentration, the most 
accurate means at present appears to be actual fatigue 
tests. Frequently factors of stress concentration mav 
be determined mathematically, using the equations of 
the theory of elasticity, or by means of photo-elastic 
tests. However, actual fatigue tests show that, in gen- 
eral, the weakening effect as determined in this way 
is usually greater than that determined by actual tests. 
Hence, where no test data are available, it will be on 
the safe side to take the factors determined mathe- 
matically or photo-elastically. 

At this point, mention should be made of residual 
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stresses. It is well known that in many materials resi- 
dual stresses may exist as the result of quenching, cold 
rolling, drawing or other manufacturing processes. In 
the present state of our knowledge, it is usually im- 
possible to predetermine accurately the magnitude of 
these stresses or the effects they may have on satis- 
factory operation. Hence the only recourse open to the 
designer in such cases is to increase his over-all factor 
of safety to take such unknown factors into account. 
Assuming now that the designer is able to determine 


ENDURANCE curve or S-N dia- 
gram, plotted from the results of 
fatigue tests 


Se 
K 


Cycles to Fracture 


the amount and kind of stresses set up in his structure, 
the next problem is to determine whether these stresses 
will cause failure. To do this, the designer must con- 
sider the endurance characteristics of the material. In 
general, the endurance curve for most ductile materials 
is as represented in Fig. 1. Ductile materials are those 
having an elongation greater than 5 per cent. The 
ordinates represent stresses applied ; the abscissas, number 
of cycles to fracture. It is seen that there is a portion 
of the curve which approaches a horizontal asymptote, 
signifying that the material would withstand any stress 
below that represented by this asymptote for an indefinite 
number of cycles before failure. The stress correspond- 
ing to this asymptote is called the endurance limit of the 
material. 

It will be found that, in general, the stress at which 
fatigue failure occurs depends on the kind of stress 


Fig. 2 
Time 


variable stross 
large static 


STRESS cycle with 
B» superimposed on 
stress So 


application, that is whether the stress is static, variable, 
or a combination of the two. In Fig. 2 is shown a gen- 
eral type of stress application, consisting of a static 
stress S, on which is superimposed a variable stress Sy. 
In this illustration the variable stress is rather small 
compared to the static stress. Such a condition may 
exist, for example, in springs, engine shafts, and gen- 
erator shafts. The other extreme, where the variabic 
stress is large, is shown in Fig. 3. This represents the 
ordinary cantilever fatigue test, and stresses in axles, 
line shafts and similar constructions. If we plot the 
minimum variable stress necessary to cause failure after 
an infinite number of cycles against the static stress on 
which it must be superimposed, we obtain a curve some- 
what as shown in Fig. 4. When the static stress is 
zero, then we have the condition existing in the ordinary 
rotating cantilever fatigue test, and hence the curve 
must intersect the vertical axis at the endurance limit S, 
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STRESS cycle with large variable 


stress only 


of the material in reversed stress. Since tests have 
shown that this curve in many cases tends to approach 
the yield point S, as the variable stress is decreased, 
the curve has been arbitrarily drawn so as to intersect 
the horizontal axis at this point. A further simplifica- 
tion is now to replace this curve by a straight line, thus 
obtaining the curve of Fig. 5. It is clear that any com- 
bination of stress falling within this area will be safe, 
since the straight line S,—S, falls entirely inside the 
curve of Fig. 4. 

At this point it should be noted that ordinarily the en- 
durance limit is determined on machined and polished 
specimens. It has been found, however, that in certain 
cases where the surface of the machine part is subject 
to rusting, corrosion, or similar reaction, the endurance 
limit may be only a fraction of the value as determined 


Variable Stress Sy 


Static Stress S, `Y 


ENDURANCE diagram for combina- 
tion of static and variable stress 


on machined and polished specimens. This is discussed 
by G. M. Faton in the November, 1927, Transactions 
of the A.S.S.T., also in Transactions A.S.M.E., A.P.M. 
51-24. To be truly representative, the endurance limit 
Se used in plotting the curve of Fig. 5 should be a 
value obtained from specimens with the surface as in 
the actual condition, or else a factor of safety large 
enough to cover all uncertainties should be used. 

In order to give the factor of safety a uniform mean- 
ing it is “defined” as follows: A line is drawn through 
the point 4, which represents the stress condition, parallel 
to the line Se—Sy in Fig. 5. We then have the relation- 
ship shown in Fig. 6, the line intersecting the coordinate 


a All combinations of static and 
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axes 


variable stress represented by points lying on this line 
are defined to have a factor of safety of n. For exam- 
ple, a stress condition, represented by point A, having a 
static stress Sọ on which is superimposed a variable 
stress S$, would have a factor of safety of n. It is clear 
from the geometry of Fig. 6 that what this value n 
really means is that both the static stress and the 
variable stress may be increased simultaneously to n 
times their nominal value before failure. In other 
words, assuming operation at point A, the static stress 
S, could be increased to nS, at the same time that the 
variable stress S, is increased to nS, before failure 
would occur. From geometrical considerations, it may 
be shown that the factor of safety is equal to 


] 


oe 
Sy + S, 


n = 


(1) 
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The above considerations only hold rigidly true for 
cases where stress concentration is absent. Although not 
much work has been done on the effect of stress con- 
centration for combinations of static and variable stress, 
we can formulate a practical rule as follows: For pure 
static stress and ductile material, we know that localized 
stress concentration may be neglected, therefore we 
do not multiply the static portion of the stress by a 
factor of stress concentration. For other conditions it 
nust be considered on the basis of actual fatigue tests 
vy determining the factor of stress concentration, that 
is, the factor which indicates the amount of reduction 
in nominal endurance limit resulting from stress con- 
centration. Assuming this factor to be k, and that only 
variable stress is present, we must multiply the nominal 
variable stress S, by k, thus obtaining the variable stress 
kS,. When both variable and static stresses are acting 
we do the same thing, thus obtaining a factor of safety 
for conditions involving stress concentration: 


1 
aS (2) 
Se 


It is seen that this equation coincides with what is done 
when the stress is either all static or all variable. 

Frequently in engineering applications we do not 
deal with simple tensile or compressive stresses, such 
as those considered above, but rather with combinations 
of these; in other words, with combined stress. 

For example, in a line shaft, we frequently have a 
constant torque in transmitting power, on which is 
superimposed a variable bending moment caused by the 
helt pull. These set up a constant shearing stress on 
which is superimposed a variable bending stress. 

Again, pure shear such as is encountered in rotating 
shafts is really a case of combined tension and com- 
pression. For it may be shown, using elastic theory, 
that a pure shear stress of value S really consists of a 
tensile stress S at 45 deg. to the axis of shear combined 
with an equal compressive stress S at 90 deg. to the 
tensile stress. 

For combined stress, and ductile material, we use the 
maximum shear theory of strength. Although there is 
still some controversy regarding the proper strength 
theory to use for ductile metals, it has been found that 









a SIMPLIFIED endurance diagram for 
2 combination of static and variable 
` stress 

N 

2 

+ Fig. 5 

8 

8 

> 


Static Stress So 


the maximum shear theory is not far from the truth 
and is, furthermore, on the safe side as far as static 
stresses are concerned. This subject is fully treated 
by A. Nadai in “Der Bildsame Zustand der Werk- 
stoffe.” The maximum discrepancy between the theory 
and test results are of the order of 15% for static 
stresses. The maximum distortion energy theory, first 
propounded by Mises and Huber, appears to agree best 
with tests. Many fatigue tests made under the direction 
of Professor Moore indicate that the maximum shear 
theory holds fairly well for variable stresses. For ex- 
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ample, he found that for most ductile metals the en- 
durance limit for reversed stress in pure shear was 
approximately half (or slightly more) than in reversed 
direct stress. This is treated in detail in “The Fatigue 
of Metals” by Moore and Kommers, and also by Mason, 
“Alternating Stress Experiments.” 

In order to apply the maximum shear theory it is 
necessary to derive an analytical expression for the 
variation of shearing stress on any given plane. By 
differentiation it will then be possible to determine the 
plane for which the factor of safety n is a minimum. 
On this basis, the factor of safety can be determined for 
cases of combined stress. 

As an example, consider one of the most important 
problems arising in practice, namely that of a shaft 
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having a constant shearing stress S, computed by ordi- 
nary formulas, on which is superimposed a variable 
bending stress S, also computed by ordinary formulas, 
which varies from +S (tension) to —S (compression) 
as shown in Fig. 7. Using the above method of cal- 
culating the stress on any given plane and differentiat- 
ing, it may be shown that the factor of safety, defined 
as above, is given by 


Sy 
n = TOEN 
ie F S)? + 4S? (3) 


In this, kı is the stress concentration factor in bending, 
S, the yield point of the material in tension, and Se the 
endurance limit of the material ın reversed stress. 


32M» sad S, = 16Ms where Mz, and My 
x d x d? 

are the applied bending and twisting moments, respec- 
tively, and d is the diameter of the shaft, it is possible 
to compute the factor of safety from Equation 3 if the 
magnitudes of the applied moments are known. 

Brittle materials are defined as those which have a 
small elongation before fracture. At present but little 
is known concerning the behavior of these materials un- 
der alternating stresses, except that, in general, they 
are unsatisfactory, and hence their use should be avoided 
where possible. For brittle materials under static load- 
ing, it is common practice to use the ultimate strength 
as a basis, and also to include a factor of stress con- 
centration. Thus, the working stress in pure tension 
(or compression) is taken equal to the ultimate strength 
in tension (or compression) divided by the product of 
the factor of stress concentration and the factor of 


Since S = 
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safety. In the case of brittle materials under pure 
shear, the working stress may be taken equal to the 
ultimate strength in tension divided by the product of 
the factor of safety and the factor of stress concentra- 
tion. This is equivalent to using the maximum stress 
theory of strength for this case. For brittle materials 
under combined stress, the relations are more compli- 
cated and will not be entered into here, except to say 
that in such cases the Mohr theory of strength appears 
to be most nearly in accord with experimental results. 

In the above discussion, no numerical values of the 
factor of safety n have been proposed. The reason for 
this is that the value of the factor of safety must al- 
ways depend largely on practical experience, as well as 
other things. For example, in the case of static stresses 
and ductile metals, the working stress determined for 
the most unfavorable loading condition is often in prac- 
tice taken as high as 80 per cent of the yield point, that 
is, the factor of safety m is taken equal to 1.25. On the 
other hand, for variable stress and ductile material, the 
factor of safety is frequently taken equa] to 3. and a 
factor of stress concentration depending on the size 
of fillets or holes is also included. It seems justifiable 
that where the stress is mostly variable, a larger factor 
of safety should be used than where the stress is mostly 
static, since failure by fatigue means fracture of the 
parts while failure by yielding means only a large de- 
flection of the structure. Moreover, where failure ot 
the structure means danger to life or large expense it 1s 
clear that a larger factor of safety must be used than 
where such is not the case. 

It was not the intention here to give definite values 
for the factor of safety, since this is a matter in which 
the designer must be guided largely by experience. 
However, the main purpose of this article is to aid 
designers in calculating by the rational methods out- 
lined herein the actual numerical values of the factors 
of safety used in their designs. By comparing and 
classifying these rational factors of safety as used in 
practice, much good may be accomplished. 


Some Developments in Finishing Materials 


By F. G. OswaLp 
Technologist, John W. Masury & Son 


ORE general use of oleo-resinous finishing mate- 

rials has been made possible for rapid-drying 
schedules since the advent of oil-soluble phenol resins 
of the Bakelite type and glycerol-phthalate resins of the 
Glyptol type. These faster-drying finishing materials 
call for accuracy in determining what drying times may 
be allotted. 

Complete curing of these condensation products can 
be accomplished with certain formulations at tempera- 
tures as low as 160 deg. F. in 45 min., and the resultant 
films are in many cases superior in physical character- 
istics to films of the oleo-resinous finishes baked twice 
as long at twice the temperature. It is also of interest 
to know that aging even at ordinary room temperatures 
for a few days will produce toughness and hardness 
in many of these new products equal to that in older 
high-baked finishes, that the initial set-up of the con- 
densation resin materials is fast enough to recoat after 
a room temperature drying of four to five hours, and 
that ordinary handling is possible after six hours. 
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Vibration From Friction 


By PauL B. SWINTON 


Y TRAVELING companion, with wkom I had 

started a conversation in the club car, informed me 
that he was a sales engineer of one of the well-known 
manufacturers of “frictionless” bearings. In order to 
excite conversation, I very soberly remarked : 

“The field of use for ball and roller bearings is quite 
well defined now, I assume.” 

“Not at all, you have a mistaken notion in that respect,” 
was the vehement answer. “Almost every day we see 
further possibilities in their application. Five vears ago, 
anti-friction bearings on railroad cars were considered a 
dream, but right now you are riding in a car so equipped. 
Roller bearings on locomotives were considered impos- 
sible, yet only recently such a locomotive was put in 
successful operation. 

“I can readily tell you about dozens of other types 
of machines that are equipped with ‘frictionless’ bear- 
ings where formerly such bearings were considered 
impractical or too expensive. Mine cars, road building 
machinery, farming machinery, and many other lines. In 
each instance the problem of perfect sealing against the 
entry of dirt into the bearings was successfully solved, 
and the advantages of the elimination of the attention 
required to maintain lubrication, the saving of frictional 
losses and other factors, overbalanced the slight increase 
in cost. 

“That reminds me. You said the field of use is well 
defined. Yet only the other week I saw an application 
of ‘frictionless’ bearings for a purpose I had never 
dreamed of before. A designer of automatic machinery 
had a condition to meet wherein a large cam roller inter- 
mittently made rolling contact with its mating cam. 

“When the first machine was finished and put into 
operation, it was noticed that every time the cam roller 
contacted, there was a perceptible jar. Upon investiga- 
tion it was showrf that the jarring was caused by the 
sudden force required to speed up the rotation of the 
cam roller until it rolled on the contacting surface with- 
out slip. 

“Not only was the jarring in itself undesirable, but 
it was felt that in time it would possibly have an 
injurious effect. The problem was to get rid of it. There 
were two possible solutions. One way would have been 
to overcome the loss. in speed resulting from frictional 
resistance by providing some mechanism that would 
compel the roller to maintain a uniform velocity of rota- 
tion. Thus, it might be arranged so that when the roller 
went out of contact with its cam, it would some in contact 
with a driving mechanism which would maintain the 
desired speed of rotation of the cam roller. The other 
method of solution was to eliminate as much as pos- 
sible the frictional resistance in the bearing of the cam 
roller, thereby cutting down to a negligible amount the 
loss in speed of rotation during the period when the 
cam roller was out of contact with its cam. Thus, not 
much force would be required to restore the speed the 
small amount necessary. 

“You undoubtedly have already guessed the answer to 
the problem. The engineer simply put the cam roller 
on anti-friction bearings, and the jarring disappeared.” 

“Quite a unique reason for using anti-friction bear- 
ings,” I commented. 
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THE 
LOCOMOTOR 


A steam engine 
for high speed 


and power 


By C. FAVERTY 


Chief Engineer, 
Railway Locomotor Company 


HE STEAM GENERATING equipment of the 

“Locomotor,” a steam-powered rail car, was 

described in the July number of Product Engineer- 
ing. In this present article, the engines and drive are 
described in detail. 

As was mentioned in the earlier article, two single- 
acting eight-cylinder poppet-valve uniflows were selected 
for the main engines because of their simplicity and 
economy. The crankshaft of these engines, S.A.E. 
1045 steel, has four throws paired off in two planes 
at right angles to each other. ‘wo connecting rods bear 
on each crankpin. Side-by-side connecting- rod arrange- 
ment and V-type cylinder arrangement is used, as in 
the Cadillac “8.” The angle of the Vee is 135 deg. This 
gives the simplest crankshaft construction, and eight 











CLEAN-CUT appearance and 
absence of all exposed moving 
parts are the apparent features 
of this 225-hp. eight-cylinder 
uniflow steam engine 


power impulses equally spaced in one complete revolu- 
tion. Both engines are mounted directly under the 
center sill which occupies the space in the Vee. 

The drive of a car of this type must be smooth, quiet 
and free from vibration. There must be no destructive 
torsional harmonics at any operating speed, because the 
car may be required to operate for prolonged periods at 
any speed within the operating range. In designing the 
crankshaft for the ordinary automotive engine, the shaft 
is usually so proportioned that the critical speed is above 
any possible operating speed of the car. In the case of 
a 2-cycle engine, however, this is impractical, and for 
the Locomotor engine the crankshaft is so proportioned 
that the worst critical speed conditions correspond to a 
car speed of 9 m.p.h., which is below the normal oper- 
ating range and a speed which is passed through rapidly 
in accelerating. Although the top speed of the car 
theoretically is 60 miles per hour with a corresponding 
engine speed of 1,200 r.p.m., in actual test the car has 
functioned above 70 miles an hour without any undue 
strain. 

Because of the fact that a car of this type operates 
at full load over long periods, the engine has to be 
designed for greater durability than the average auto- 
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motive type. The illustrations show an outside view of 
the engine and also cross-sectional views. In a simple 
engine of this type only one poppet valve is required 
per cylinder, exhaust taking place through ports exposed 
by the piston at the lower end of the stroke. 

Nickel-chromium iron was selected for the cylinders, 
crosshead, piston and crosshead guide to assure long 
life, uniformity of structure, and adequate strength. 
Although the castings have a Brinell hardness of 200, 
because of the nature of nickel-chromium iron they are 
readily machinable. On all other parts alloy steels were 
employed for their strength, toughness, and hardening 
characteristics. In fact, the requirements of greatest 
strength and lightest weight consistent with modern 
practice, were foremost in the minds of the designers in 
the selection of materials for these engines. 

The crankshaft bearings are steel-backed babbitted 
and are 34 in. in diameter. The crankshaft is SAE 
1045 steel heat-treated, connecting rods are of drop- 
forged SAFE 2330 steel, while the wristpins are SAE 
5120 steel, carburized and hardened. The admission 
valve is subject to the full superheat temperature of 
700 deg. and is therefore made of Silcrome. 

Unit bearing pressures are conservative as compared 
with ordinary automotive practice; for example, 1,100 
lb. per sq.in. maximum on the wristpins as compared 
with 1,800 in ordinary practice, and 800 Ib. per sq.in. on 
the crankpins as against 1,200 Ib. per square inch. 

These driving engines are reversible, and have variable 
cutoffs for each direction, arranged by shifting the cam- 
shaft longitudinally until the desired cam lobe is located 
under the row of tappets for the poppet valves. The 
above cross-section view of the engine shows the cam- 
shaft construction. For each cylinder seven cams are 
available. Four of them are for forward operation, 
providing cutoffs at 75, 45, 25 and 15 per cent of the 
stroke ; three others are for reverse operation, providing 
cutoff at 75, 25, and 15 per cent of the stroke. When 
the reverse lever is in the central position, the rollers at 
the foot of the valve stems are resting on the camshaft, 
and the admission valves remain seated, admitting no 
steam to the cylinders. This is the position used when 
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BEVEL GEAR DRIVE, An 

unusual feature is the three- 

bearing mounting of the 

pinion shaft. Adjustment of 

bearings and bevels gears is 
by shims 


VARIABLE cut-off of the 

admission valve is obtained 

by shifting the camshaft 

longitudinally to place the 

desired one of seven avall- 

able cama under the roller 
tappet 





the unit is stopped or is drifting. By throwing the 
reverse lever, the camshaft is shifted longitudinally and 
the operator places beneath the valve tappet rollers that 
set of cams corresponding to the cutoff desired. At the 
end of the camshaft are seven notches into which a 
spring pawl fits and holds the shaft securely in position 
except when forced into another notch by the opera- 
tion of the reverse lever. A single-acting uniflow engine 
has a power impulse each revolution, and therefore the 
camshaft travels at the same speed as the crankshaft. 
For mechanical reasons, however, an idler gear is inter- 
posed between the camshaft gear and one of the same 
size on the crankshaft. Connections between the cam- 
shaft gear and the shaft is through a splined sleeve which 
allows the necessary axial movement between them. 
Other important variations in valve design over the 
conventional automotive type should also be noted. In 
the first place, the lift is small, being only 4-in. maximum. 
Despite this small aperture, wire drawing is practically 
nil and erosion of the valve seat not noticeable. Because 
the steam enters the valve in a dry condition and at a 
temperature of 700 deg. F., lubrication of the valve stem 
by oil presents some difficulties. Lubrication by water is 
entirely feasible, however, and that is the method used 
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in this engine. Reference to the cross-section of the 
motor will show a series of shallow, annular grooves 
cut in the Silcrome valve stem. These grooves serve a 
double purpose in that they trap and condense any steam 
attempting to escape down the stem, thus sealing it 
against further escape, and also supplying water to lubri- 
cate the stem in its cast-iron guide sleeve. 

For ease in adjustment or removal of the valve, as 
well as for economy of the expensive heat-resisting mate 
rial, the valve stem is broken at about middle of its full 
length. Two steel abutting pieces allow for adjustment 
on the threaded ends of the stem and the tappet rod, 
which carries a roller at its other end. A tubular shroud, 
which is readily slid back, covers this particular part of 
the valve motion. In this way no moving parts of the 
engine are exposed. 

Reference to the illustrations will show that the steam 
manifolds are made up of pipe of rather small diameter, 
14 in., welded into a simple header made of pipe of the 
same diameter. This construction is possible on account 
of the high pressure involved, the problem of steam dis- 
tribution to each cylinder being much simplified over that 
necessary to distribute gasoline and air mixture in an 
internal-combustion engine where only the suction 
created by the piston action is available. 

A gear-type oil pump is located inside the crankcase 
and forces oil to the crossheads, main and connecting-rod 
bearings of the crankshaft through holes drilled in them. 
Other parts, and these as well, are also splash lubricated. 
The cylinders, however, are force lubricated by a seperate 
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mechanical lubricator carried on the engine frame and 
driven off the camshaft through miter gears. 

Four-point suspension is used for the motors and in 
order to cut down vibration rubber bushings are used 
at these points. 

Each driving motor drives one axle of the forward and 
rear trucks. The driving propeller shafts are made of 
alloy steel, heat-treated, and in order to accommodate 
the necessary truck motion, fit into sleeves of similar 
material, ten splines being used. To care for truck 
spring action and radial movement, a universal joint is 
provided at each end, as in standard automotive truck 
practice. 

Connection between the drive shaft and axle is by 
means of a pair of straight-tooth bevel gears as shown in 
the crossesectional view. Straight teeth are used in 
preference to spiral bevel gears, since the car operates 
in either direction for long periods, and the thrust con- 
ditions of a spiral bevel gear would be unusually severe 
when the set is reversed from the conventional direc- 
tion of rotation. The driving pinion is forged integral 
with a stub shaft carried on a pair of Timken bearings, 
and in addition a Hyatt bearing supports the overhung 
end, making a modified straddle mount. Adjustment for 
wear of the bearings is by means of shims between the 
cap and the cast-steel housing. Similarly, adjustment of 
the pinion is by shims between the bearing housing and 
the gear case. This gear case, also cast steel, is split at 
a 45-deg. angle so that it may be disassembled in order 
to expose the ring gear, which is bolted to a carrier ring 
pressed on the axle. The housing 
actually floats on the axle through 
the medium of two Timken bearings 
mounted in the conventional manner 
for automotive rear axle drives, 
except that stuffing boxes are neces- 
sary to retain lubricant within the 
case. 

To take the torque reaction of the 
gears, a torque rod is carried over to 
the other axle of the truck where it 
rides on a split bronze bearing. 
According to the direction of car 
travel, this reaction load may be 
either up or down, but is always 
small compared with the weight load 
on the axles. Necessarily to take 
care of the relative motion between 
the axles, a self-aligning joint in a 
vertical plane is provided at both the 
gear case end and at the outboard 
end; the coil springs are provided at 
each position to take care of shock. 
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An interview with 


C. W. Luhr and K. G. Berggren 


Engineers, 
Thomas A. Edison, Inc. 


O THE uninitiated, the design of almost any 

domestic electric appliance involving a heating unit 

may seem to be a relatively simple matter. Engi- 
neers who have spent years in research and development 
along this line, however, know that this is not the case, 
especially if the product is to give complete and con- 
tinued satisfaction in the hands of the user. 

Not all the problems involved are electrical. Proper 
selection of materials is of paramount importance, and 
there are mechanical problems of an exacting nature. 
Materials must stand up under rather high temperatures, 
must not corrode, warp, burn out, nor discolor. Spec- 
ifications for plating must be worked out with extreme 
care. Uniform heat distribution and control of tem- 
perature introduces another class of problem, and if 
some automatic feature or time element is involved still 
other factors demand attention. Finally, and of great 
importance, are questions of external appearance, as they 
determine to a very large extent the degree of saleability 
of the product. 

All of these items have received painstaking attention 
by the engineers of the Edicraft (electrical appliance ) 
Division of Thomas A. Edison, Inc., as will appear from 
examination of designs of electrical appliances here out- 
lined. 

One of the latest of these appliances is the sandwich 
grill, designed not only for making toasted sandwiches, 
but for frying such items as small steaks, chops and 
bacon. Among the requirements set were the following: 
pleasing external appearance: uniform distribution of 
‘heat on the grill plates, without exceeding a given 
maximum temperature ; ease of cleaning and prevention 
of grease overflow; and ability to accommodate pieces 
to be grilled varying widely in thickness. A practically 
indefinite life for this as for other Edicraft appliances 
also was predicated. 

That a neat and graceful external appearance was 
achieved is evident from the accompanying illustration. 
The heat-insulated hinged handle of black Bakelite is 
an ornamental feature giving a modernistic touch. Under 
it, in the upper section of the grill is a small knurled- 
head screw which is easily backed out to release the 
upper grill plate when the latter is to be removed for 
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ORIGINALITY AND 


SANDWICH GRILL, a study in 
neat and attractive external design 


cleaning. The lower plate is similarly released by 
turning a knurled screw projecting through the base. In 
the lower plate is a groove just inside its peripheral 
flange designed to catch juice or fat. Should any over- 
flow it is caught in the grooved ledge forming part of 
the base. 

When the upper section of the toaster is opened it 
rests in a nearly vertical position against a stop forming 
part of the hinge and is so disposed that any grease 
draining off the upper plate drips onto the lower plate. 
Leads connecting the upper and lower heating elements 
are concealed within the hinge, which permits up and 
down as well as some turning motion. <A detachable 
plug fits into a recessed socket below the hinge. 


NIFORMITY in heat distribution is aided by mak- 

ing both upper and lower grids fairly heavy. The 
silicon-aluminum alloy used gives smooth die-castings 
and does not warp under heat. There are four circular 
Chromalox heating elements, about 4 in. in diameter, two 
in each half of the grill. They are not fastened to the 
plates, because this would interfere with the detachable 
and easy cleaning features of the latter, but are held in 
intimate contact with the plates by a flat spring which is 
not tempered, but is carefully selected chromium-steel 
having a grain structure known to remain stable under 
the fairly high temperatures at which the grill operates. 
In consequence the pressure of the spring does not 
decrease with age 

Each heating element has its helical coils of nickel- 
chromium resistance wire completely embedded in a 
cement insulator molded into a sheet-steel disk with its 
edges spun over. A screw at the center of each disk 
fastens it to a sheet-steel strip which yields enough to 
insure uniform bearing of the heating element against 
the grill plate. Other flexible strips form light bus-bars 
connecting corresponding binding posts of the two ele- 
ments. 

Between the elements in the base of the grill is placed 
the sensitive heat regulator adapted especially for this 
and other similar applications by Edicraft engineers. 
It consists of a pair of tungsten contacts normally held 
together by the tension of a copper-plated Invar spring 
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to which one contact is riveted. The other contact is on 
the end of a screw threaded through a steel strip and 
held against accidental turning by an Invar spring 
hooked over the end of this strip and fastened to it by a 
tubular nickel-silver rivet and small bolts. The shanks 
of the latter are surrounded by tubular bushings of 
ceramic insulating material called Isolantite. These 
bolts pass successively through the Invar strip, mica 
insulation, the adjacent steel strip and spring, the nickel 
terminal, Isolantite block, the other nickel terminal, the 
bimetallic thermostatic element and the adjacent spring, 
mica insulator, and Invar strip, holding the assembly 
together securely. The nickel terminals are crimped 
tightly around the copper-clad inlead wires around which 
the glass bells are fused. 

Contacts normally remain closed, but when the critical 
temperature for which the regulator is set is reached 
the thermostat strip warps enough to open the contacts 
and break the circuit. To avoid arcing on direct current 
a small fixed condenser of definite capacity is connected 
across the terminals, and the entire device, excepting 
the condenser, is sealed within a tube 


The mounting of the regulator is arranged so that heat 
reaches it directly from the heating elements themselves, 
thus overcoming the natural heat lag in the grill plates. 
This results in a substantially uniform temperature con- 
trol of the grill plates. 

Because of the fairly high temperature which the grill 
casing attains, a very mild steel, having a carbon content 
of only 0.08 per cent, has been found to be better than 
brass for the shell. 

This metal draws well in the stamping operations, has a 
good surface easy to polish, and produces none of the 
“alligator” effect that characterizes certain types of 
steels. 

Plating for the regular production run consists of 
four successive coats, the first being nickel, the second 
copper, the third nickel and the fourth chromium. 
Chromium gives the bluish-white color now becoming 
popular on electric appliances. For those who desire 
a finish to match silverware, however, a special plating 
with metals of the platinum group is offered. This 
finish gives the yellower white characteristic of silver, but, 
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HEAT REGULATOR enclosed 
in an evacuated tube. The 
variety of materials, each 
chosen because of some specific 
requirement, is unusual in so 
small an assembly 
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unlike silver, does not tarnish even under the tempera- 
ture at which the grill operates. 

Very similar to the grill in most particulars is the 
Edicraft waffle baker. Its hexagonal shape, however, 
permits of using two annular instead of four circular 
heating elements, one above the top grid and the other 
below the lower grid, and still to assure uniform heating. 
The elements in this case are bolted directly to the 
plates, which rarely if ever require detachment for 


WAFFLE BAKER 
ture indicator in the upper section and 


with a tempera- 


n heat regulator below the lower plate 
The same regulator used in the grill is used 


also in the waffle baker, and the hinge with concealed 
wires is similar, but has means of insuring alignment 


cleaning 


of the two halves, for the same spacing between the 
mating bosses of upper and lower grids is necessary to 
give uniformity in baking all sections of the waffle. In 
the cover there is a thermostatic indicator which snaps 
from black to white when the grids are up to cooking 
temperature 

Quite different from the grill and wattle baker is the 
Edicraft toaster having in its base a clock mechanism 
for controlling toasting time. At the end of the time 
interval the two halves of the toaster casing, which con 
tain the mica-mounted elements of “Nichrome IV" rib 
bon wire, drop apart and away from the central toast 
rack. In this case the toast is kept warm until lifted 
out. for the current is not shut off, as in some toasters, 
and no current regulator is required. 

Toasting time can be varied to suit the user by merely 
setting a lever at the end of the base \ second lever 
at the side of the base ts pulled toward the other lever 
to close the toaster. In so doing, the clock, which, 
tovethet the 
Thos. A to put it more 
exactly, the long helical spring which actuates the clock 
is put under 
lever moves slowly toward its off position. 


with its escapement is made entirely in 
Edison shops, is “wound,” or, 
tension. As toasting proceeds the clock 
When it 
arrives there it trips a cam, releasing the two halves of 
the toaster which then open. 

In this toaster the clock operates much more quietly 


than in most automatic toasters. It is well inclosed and 
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the base containing it and the cam-opening mechanism 
remains relatively cool. Sheet steel is used for the base 
and for the two upper hinged sections. All of these 
stampings are plated in the same manner as the appli- 
ances already described, and the hinged sections, which 
become relatively hot in use, all are subjected during 
manufacture to a temperature of 1,200 deg. F. for four 
minutes after plating and polishing. All sections must 
pass this severe test without discoloration or they are 
rejected. Those that do not discolor in service. 

Many original features incorporated in the 
Idicraft “Siphonator” used for making coffee, but oper- 
ating in part upon a different principle from the 
ordinary percolator. The principal feature of this prod- 
uct lies in its production of coffee by the “drip method,” 
said to be much preferred by the coffee connoiseur. An 
original principle accomplishes this result. Water about 
20 deg. below the boiling point is made to drip into the 
ground coffee compartment where the proper brewing 
takes place, after which the coffee is siphoned over into 
an inner coffee tank, from which it can be drawn off 
through a cock. This provides the strong flavor often 
A cock in the outer water tank provides hot 
water for diluting to suit individual or for 
making tea. 


pass 


are 


desired. 


tastes, 


ATERIALS in the Siphonator all have been care 

fully selected to eliminate any of the metallic taste 
sometimes associated with the ordinary percolator. After 
exhaustive tests with many materials and different kinds 
of water from various sections of the country it was 
found best to make parts such as the coffee sieve, coffee 
compartment, and inner coffee tank of a polished non- 
tarnishing chromium-nickel steel. 

This appliance is made in two models of which only 
the higher priced ts described here. Its pleasing external 
appearance is attributed to following an ancient Greek 
method of design in which the relative proportions of 
parts are carefully calculated by exact mathematical 
formulas. With the Siphonator is furnished a sugar 
bowl, creamer and tray to match. The legs of the 
Siphonator base have spherical feet of black Bakelite 
and the lifting and cock handles are formed from the 
same material. Other external parts are chiefly of hard 
brass plated with the platinum group metals already 


EDICRAFT TOASTER that opens automatically at 

the end of a given time which can be varied by 

setting the lever button at the end of the 
The bread rack is of nickel-silver 


base, 
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referred to, and given a satin finish. 
heat-resistant glass. 

Brazed to the base of the outer reservoir is an inverted 
cup enclosing the Chromalox heating element, made 
expressly to Edicraft specifications. This element has a 
helical coil of Nichrome wire, itself wound in a helix 
on a hollow spool. A tube in the center of the inverted 
cup fits inside the heating element core, which is the 
hottest space in the appliance. 

Nine standard cups of water are placed in the outer 
reservoir, filling it to a level well above the top of the 
core tube, so that some water enters this tube and starts 
to boil soon after the current is turned on. The water 
outside the inverted cup also becomes heated, especially 
in the annulus formed between this cup and a second 
cup surrounding it and forming part of the coffee reser- 
voir. From the top of this outer cup a long tube projects 
upward through the coffee sieve and the small reservoir 
surrounding it. 

When the water around the outside of the heating 
element reaches 
a temperature of 
about 190 deg. 
F. some of it is 
forced upward 
through the tube 
by the perco- 
lator action in 
the core tube 
and spills over, 
forming a “lake” 


The cover is of 


i Coffee 
A) grounds 


“NIP HONATOR,” 
showing arrange- 
ment of the heat- 
ing elements, the 
double 
and other parts. A 





reservoir 
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Regula tor 


in and around the coffee basket where it “makes” coffee. 
When nearly filled, the coffee siphons away through an 
outer tube into the coffee reservoir, where it remains 
until drawn off, being kept hot by the surrounding hot 
water. More water continues to enter the coffee basket 
until the level in the outer reservoir falls to the level 
of the heating element cup, but no water passes through 
the coffee more than once. 

Of special significance is the fact that the current 
passing through the heating element is so controlled that 
the water flowing through the coffee never exceeds a 
temperature of 195 deg. F., for if this occurs the essen- 
tial oils which give coffee its flavor undergo changes that 
impair their flavor. 

A tapered plug attached to the bottom of the coffee 
reservoir fits a mating member connected to the coffee 
cock, but can be withdrawn for cleaning along with the 
three coffee receptacles when a wing nut under the base 
is removed. 
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“SIPHONATOR,” 
graceful yet sturdy example of product design 


or coffee-making set, a 


Two cups of hot water always remain in the oute! 
reservoir unless this water is drawn off through the 
second cock, as it can be when water for diluting the 
coffee is wanted. This hot water helps to keep the 
inner reservoir hot so long that the coffee can be made 
hefore a meal and still remain hot at the end of the meal. 

Current flow is controlled by the same regulator used 
in the grill, except that the temperature of the thermo 
static element is affected primarily in this case by a 
resistance coil of fine wire wound upon the outside of 
the glass tube. This serves, in effect, to make the regu- 
lator more sensitive and also to prevent the current flow 
through the heating element from being restored, once 
it has been shut off by the regulator, until the Siphonator 
has been disconnected from the line and the thermostatic 
element thereby allowed to cool off. This safety feature 
is intended to prevent accidental over-heating of the 
appliance, in the event that the current should be turned 
on and left on without any water in the tank. A diagram 
of the electrical connections is reproduced herewith 


Protection for the Drafting Board 


By A. M. NAVARETTE 


Safety Car Heating and 
Lighting Company 

A spring roll cover described here is used to protect 
drawings and tracings against dirt, accidents and atmos- 
pheric changes. The side view of this arrangement is 
shown in the sketch. 

A suitable shade roller is used with a piece of rubber- 
ized or other weatherproof material tacked on to this 
roller by means of wire staples. This 
material should be an inch smaller in 
width than the length of the roller 
and long enough to overlap the lower 
edge of the 
drawing board 
when drawn 
down. The 
lower edge of 
this sheet is fin- 
ished like the ordinary window shade with a pull ring as- 
sembly. It is mounted with a hook serving to control 
the roller under spring tension. If the roller is provided 
with ratchet stop, as all standard rollers are, the cover 
may be raised or lowered to any desired height. 















TOLEDO SCALE illustrating the applica- 
tion of design principles to a strictly 
utilitarian subject 


HEN it is said that art is now one of the major 
considerations in machine and metal product de- 

sign, it must not be inferred that it is to the 
sacrifice of the prime consideration, namely, efficient 
operation of the product. The answer to this point is a 
repetition of the old story of “which is the most impor- 
tant quart in the gallon.” Art, meaning attention to 
pleasing form and finish, is now claiming very definite 
consideration on the part of the manufacturer, not only 
because it adds “sales appeal” to the product, but be- 
cause it frequently adds to the efficiency of the machine 
and of the workmen in the plant where it is installed. 
In the July number of Product Engineering, the fun- 
damentals of applied art in machinery were reviewed, 
and the background given of the history of applied art 
in machines. In the January number, the director of 
art of one of the largest brass-working plants in the 
world outlined the significance of art in the design of a 
wide variety of products, while in the September number 
the director of art of one of the largest electrical ma- 
chinery plants gave the reasons why important manu- 
facturers of the more highly utilitarian products are 
spending time and money in the consideration of art 
in the product. It is proposed here and in subsequent 
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Built-In 


Eye Appeal 
Has Sales Value 


How some modern engineer- 
ing organizations are applying 
appearance factors to their 
products —also an interview 


with 


Norman Bel Geddes 


Commercial Artist 


articles to tell what specific companies are doing to make 
their products more attractive to the purchaser and to 
the operator. 

In the field of motor and fan design, Robbins & 
Myers, Inc., is typical of a large class of manufacturers 
of high-grade products where the engineering staff 
handles the full range of design. This company has 
skilled men, who though not considered as artists in the 
strict sense of the term, are competent to consider de- 
signs from the standpoints of both tasteful appearance 
and practical construction for efficient operation. This 
company feels that the balancing of these factors is 
accomplished more satisfactorily in this way. In motors, 
for example, the design is based primarily on the require- 
ments of the application to which the motors are put. 
Maximum performance is designed into the motor in 
advance and is not sacrificed in adding the appearance 
factor later. Trends in appearance in motors must 
naturally follow those of the machines to which they 
are applied, and this company uses its sales staff as a 
contact medium in the development of decorative design. 
In fans, color schemes are influenced by the actions of 
manufacturers of household appliances and hardware, 
and by architectural changes. The designers must “keep 
alive” to those changes. 

On the other hand, there are numerous metal products 
where art and appearance are of more direct importance, 
and as a consequence the form and finish are arrived 
at first and the mechanical design made to conform. 
As an example, the Simmons Company now employs a 
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SIMMONS steel bed 
room suite, finished in 
chromium plate and 
polished black lacquer, 
designed’ by Norman 
Bel Geddes. It shows 
how the design is 
an “outgrowth of the 
medium” in a product 


consulting commercial artist who specializes in product 
creative designs. The staff of this artist “creates” the 
design to conform with aesthetic requirements of the 
market at the moment, considering in the design the 
trends in the markets where the metal furniture is to be 
sold. Engineering designers of the furniture then must 
select materials that will give the correct physical char- 
acteristics in the given shapes and sizes. One of the 
interesting points brought out in the first study of this 
company’s products by the artist was that it was an error 
to continue the old fallacy of imitating wood in the 
finishing of metal products, since it creates a psychologi- 
cal impression on the user that has an unfavorable reac- 
tion. Other manufacturers of metal furniture have also 
now learned this point. This artist has applied his 
principles of product creation also to an entirely different 










ELECTRIC FAN by 
Robbins & Myers en- 
gineers that is decora- 
tive as well as efficient 





held, that of redesigning the complete line of scales of 
the Toledo Scale Company. 

The commercial artist, Norman Bel Geddes, cites as 
an example of appearance planning one of the promi- 
nent automobile manufacturing plants that had outside 
artists make models to represent ideals in automobile 
appearance. The model as produced by the artist was 
then considered by the company’s designers as too radical 
a departure in appearance from the standard cars of 
today, so that it was set up as an ideal for 5 years 
hence and the design graded down in five consecutiv: 
steps for future yearly models. The artist who makes 
the original model in a case of this kind is not asked 
to consider the mechanical design, but is later consulted 
when mechanical factors make necessary a departure 
from the external model. 

In the radio field, the Crosley Radio Corporation 
employs artists who follow trends through contact with 
the salesmen and through field surveys. 
This company considers art and finish as 
important considerations in product de- 
sign. A typical case in the household 
appliance field is that of the Standard 
Electric Stove Company. This company 
employs an artist to take this frame de- 
sign which has been created from a me- 
chanical and electrical standpoint and to 
make it symmetrical and free from lines 
that are not harmonious. All suggestions 
from the sales force and from customers 
are tabulated and discussed in monthly 
engineering meetings. Appearance is the 
first consideration from the sales angle 
with this company, as with many others 
making this class of product. 

Wooden models are most useful in large 
machines where it would be expensive to 
make patterns and cast the machine parts 
before the design is fully settled upon. 
For many years the U. S. Ordnance De- 
partment has built models of heavy 
ordnance in order to ascertain graphically 
if lines were correct and clearances were 
assured. This principle is now being 
applied frequently to commercial ma- 








GRINDERS were once ugly machines, but 

Cincinnati Grinders engineers have put grace 

into this one which will be reflected in the 

appearance and efficiency of the shop where 
it is installed 


chines, especially for the purpose of incorporating at- 
tractive appearance, as well as for visualling design. 


S AN example of this last tendency there is the 
practice of two companies. The Cincinnati Milling 
Machine Company and Cincinnati Grinders Incor- 
porated do not employ artists to help the mechanical 
designer to make the product more attractive, but a 
wooden model of the machine is made prior to the final 
design, at which time the designing and sales depart- 
ments co-operate in criticism. Information which the 
sales department in its contact with prospective pur- 
chasers may gain is submitted immediately to the design 
department, whether it relates to engineering design 
or finished appearance. Further, though the machines 
are painted the standard machine tool gray, a definite 
color scheme for the feed and speed dials is used. These 
dials, which must attract the attention of the operator, 
are painted a bright red and decorated in black. This, 
together with a decorative nameplate on the end of the 
rectangular overarm, combined also with the “frosting” 
on the machine surfaces, serves to relieve the plainness 
of the exterior appearance, making the machine more 
attractive both to the purchaser and to the operator. 
This company, through its sales literature, stresses the 
good appearance of its machines and considers appear- 
ance an important sales factor. 

The engineering department of the Barnes Drill Com- 
pany, according to A. M. Johnson, chief engineer, con- 
siders the important factor of producing machines that 
will look mechanically correct, as well as function effi- 
ciently. This is a factor also brought out by E. C. 
Bullard, development engineer of The Bullard Company. 
The Wagner Electric Company also states that its engi- 
neers are on the lookout constantly to make all motors 
and transformers of their design look serviceable. Un- 
less a machine looks right the operator is not likely to 
obtain from it maximum efficiency in operation, and 
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WAGNER transformer that 

looks right. It shows the pos- 

sibilities of good appearance in 
welded construction 


— — — 


— — — 


this point should 
be considered 
especially by de- 
signers in chang 
ing parts from 
one metal to an- 
other. It is easily 
conceivable, 
therefore, that a 
designer or artist may be ahead of his time in incorpo 
rating appearance factors, and should preferably make 
his changes in conservative steps. 

The Royal Typewriter Company has one man attached 
to its engineering staff who devotes a major part of 
his time to “appearance,” including form, style, and 
finish. He suggests changes in form to the designers, 
and also carries on continuous experimentation with 
color, finishes, plates, and decorative touches. In this 
work he is in constant touch with the sales department. 
About eighty per cent of the small machines produced 
by this company are in color, with many in two- and 
three-tone effects. 

A similar plan is utilized by the design staff of a 
stove company. The engineer's design, complete me- 
ckanically and electrically, is submitted to the company 
artist, who makes such corrections as are necessary to 
give the product proper symmetry. Final lines are made 
to conform to the artist’s sketches. No color problem is 
encountered in designing these stoves, since colôr is used 
on order only. Design and construction are, however, 
determined entirely by demand, and regular use of color 
may become necessary at any time to suit a changed 
market. The company realized this factor in the general 
statement, “Appearance is the first consideration from 
the sales angle.” 
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Books for Engineers 


SEARING METALS AND Bearincs. By. W. M. Corse, 
consulting metallurgical engineer. 374 pages, 6x9-in. 
Cloth board covers. Published by the Chemical 
Catalog Company, 419 Fourth Ave., New York, 
N.Y. Price $7. 


THIS BOOK is one of the American Chemical Society 
series of technologic monographs. It begins with a brief 
history in order that persons unfamiliar with the subject 
may become acquainted with the development and present 
status of the porblems involved in bearings and bearing 
metals. 

Following the historical introduction is a bibliography 
containing over 1,800 references to papers on the subject. 
The bibliography is conveniently divided into sections, 
such as, general papers, descriptions of particular alloys, 
structure and constitution of bearing metals, and other 
phases of the subject. 

More than 200 pages are devoted to abstracts of 234 
selected papers. Sixteen tables dealing with the proper- 
ties of various bearing metals, are given in part four of 
the book. 

The value of the book lies in the fact that it contains 
in one volume a comprehensive survey of the literature 
on the subject. Every engineer who has to do with the 
designing of bearings, will find this book of great value. 


Tire MANUFACTURE OF STEEL SHEETS. By Edward S. 
Lawrence. 233 pages, 6x9 in. Cloth board covers. 
Published by The Penton Publishing Company, 
Cleveland, Ohio. Price $6.15. 


PREPARATION of material specification is among the 
most important jobs of the product engineer. To pre- 
pare such specifications intelligently and in such a way 
that the material can be purchased at reasonable prices 
and still meet requirements, it is helpful, if not essential, 
to know how the material is produced and how it is given 
the qualities desired. 

For this and other reasons, engineers and metallurgists 
concerned with products in which sheet steel is employed, 
will find not a little useful information in the volume 
here reviewed. It naturally contains much data on the 
physical properties and grain structure of sheet steel 
treated in various ways during manufacture, but such 
information is not presented in so technical a way that 
only trained metallurgists can follow it. The book 
makes a good addition to any product engineer’s library. 
It is not only well written, but well illustrated, and the 
information given is not general but specific in character. 
The volume will prove useful also to executives who 
desire a knowledge of steel sheet manufacture. 

One chapter devoted to processing and application, 
especially under conditions where deep drawing is re- 
quired, as in automobile body stamping, is of particular 
utility to sheet steel fabricators. 
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THE THEORY OF THE PorentiIAL. Dy William Duncan 
MacMillan, professor of astronomy, University of 
Chicago. 469 pages, 6x9 in. Indexed. Cloth 
board covers. Published by the McGraw-Hill Book 
Company, 370 Seventh Ave., New York, N.. Y. 
Price $5. 


THIS BOOK is intended primarily for students of ad- 
vanced grade in mathematics, mathematical astronomy, 
and mathematical physics. It is claimed to be the first 
dealing with this field of mechanics to appear in the 
present century, and is unusual for its appealing and 
comprehensive treatment of an ordinarily difficult sub- 
ject. The theory of the potential was popular during 
the middle decades of the nineteenth century among 
mathematicians, but the interest has now subsided to some 
extent. The theory has to do with the attraction of 
systems of particles, potential functions, vector fields, 
surface distribution of matter, and spherical and ellip- 
soidal harmonics, which, though entirely out of the range 
of the average engineer, are extremely useful to the 
physicist. The volume is a welcome addition to the 
library of the engineer who through necessity or hobby 
is delving in the realms of higher mathematics. 


INGENIOUS MECHANISMS FOR DESIGNERS AND INVEN- 
tors. Edited by Franklin D. Jones, associate editor 
of Machinery. 536 pages, 6x9 in. Cloth board 
covers. Indexed. Published by the Industrial 
Press, New York, N. Y. Price $5. 


INSTEAD of being a book written by one man, this 
volume is a remarkable collection of mechanisms 
gathered together over a period of fifteen years by the 
editors of Machinery. It also includes the results of the 
prize competition published in that magazine. There are 
more than three hundred line drawings in the book. 
Some typical chapters are: Cams and their applica- 
tion, Intermittent motions, tripping and stop motions, 


Reversiing motions, Reciprocating motions, Speed- 
changing mechanisms, Feeding mechanisms. In general 
the material is well arranged and accessible. Possibly 


the only criticism is that more of the practical economics 
of the designs would make the material more valuable. 


Wetp Design AND Propuction. By Robert E. Kin- 
kead, consulting engineer. 108 pages, 54x84 in. 
Cloth board covers. Published by The Ronald Press 
Company, 15 East 26th St, New York, N. Y. 
Price $4. 

ALTHOUGH engineers who are responsible for the 

design, safety, or production of welds will find some 

useful information on the subject in this book, the 
particulars given are none too specific in character. The 
book is an effort to set forth the fundamentals of weld- 
ing in an organized way. It is pointed out that “welds 
no longer need be uncertain and unsafe, for the prob- 
ability of failure can be brought down to zero.” 
Illustrations used, including charts, number over fifty. 

Among the ten chapters, the two dealing with the effect 

of physical conditions on weld behavior and actual weld- 

ing conditions, probably will prove the most useful to 
engineers, but the generalities used in treatment of these 
and other subjects dealt with leaves much to be desired. 





Compact Automatic Speed 
Reducers 


3y Howard B. CoLEY 
Engineer, The Beardsley & Wolcott 

Manufacturing Company 
THE design of a special machine 
required that it should run at a very 
slow speed during one of the opera- 
tions, and at a very much faster speed 
the remainder of the time. A com- 
bination of shifting belt and epicyclic 
gearing solved the problem. 

An accompanying illustration 
shows the speed-reducing drive used. 
The fast speed drive pulley is fast- 
ened directly to the camshaft H by 
means of a key. The slow speed 
pulley is loose on its shaft. A stud- 
shaft is fastened tightly to the web 
of this pulley. On this stud are two 
gears C and D, pinned together. On 
the shaft H is a pinion E which is 
keyed to the shaft and meshes with 
gear C. Shaft H also has a loose 
gear F which meshes with gear D. 
Cam G, which operates the cutting 
slide of the machine is fastened to 
gear F. 

The drive belt is shifted from the 
fast to the slow pulley by means of 
a cam motion, a brake being used to 


Fast speed Slow aw 
Pulley pulley it teeth 16D pitch 
GT | yet teeth H4Qpitch 


stop the rotation of the pulley quickly. 

During the fast motion of the ma- 
chine the driving is done by fast 
pulley, which is keyed directly to the 


shaft but does not drive cam G di- 
rectly. Gear E will be rotated, - it 
being keyed to the shaft. Gear C 
which is fastened to slow pulley and 
meshes with gear E is therefore ro- 
tated. Gear D likewise drives gear 
F at a slightly greater speed than the 
fast pulley. Cam G is then working 


Stuer «+. 
LOOK... 
LISTEN... 


HOCK THE HAMMER! . 


THEY tell a story about the car 
| inspector who had been hammering 
| railroad car wheels for 30 years, and 
| had no idea why he did it. And now 
| comes a report from the I.C.C. of an 

accident bad enough to kill one man 
| that was caused by a loose tire that 
| eluded the hammer tester. 

The strange thing about this tire 
was that although it worked sidewise 
as much as 1} in. enough to hit a 
guard rail and cause a derailment, a 
pressure of 85 tons was needed to 
remove it. Careful visual inspection 
would have shown that it was not 
right, even though the hammer failed 
to detect trouble. Evidently you can’t 
substitute hammers for eyes. 





` NUTS IS NUTS! ; 

NINE pages are given over in a 
recent trade catalog to the listing 
of manufacturers of bolts and nuts 
—Lock nuts and wing nuts and cold 
punched nuts, and every other 
variety of nut, all made by manufac- 
turers who have specialized in nuts. 
And still we find regularly machine 
designers calling for nuts and bolts 
to be made special in their own 
shops! And this doesn’t apply 
simply to nuts! 


. WHY STRAIGHT EIGHT . 


BUICK’S traditional policy called for 
overhead valves, and General Motors’ 
policy for the V-type eight, as opposed 
to the eight-in-line. When, therefore. 
it became known that Buick was to 
build an eight, it was naturally as- 
sumed that it would be a V-type. 

As we get the story, however, Buick 
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COMMENT 
> + 


AND SUGGESTION 


at the fastest speed, the slow speed 
pulley being held stationary by a 
brake. 

At the proper time, the belt is 
shifted to the slow speed pulley and 
the fast speed pulley is stopped by 
means of a brake shoe. The slow 
speed pulley rotates with teeth of 
gear C in mesh with gear E. As 
shaft H does not rotate, the high 
speed pulley being held by a brake, 
gear E stands still, and gear C ro- 
tates around it. As the teeth in 
gears E, C and D are equal, gears C 
and D will make one complete rev- 
olution about their respective axis, 
per revolution of the slow speed pul- 
ley. If gear F had the same number 
of teeth it would not rotate on shaft 
H. But F has two less teeth. There- 
fore when gear D has made one com- 
plete rotation around gear F it has 
covered 24 teeth. As there are only 
22 teeth in gear F, it must rotate on 
shaft H through an angle subtended 
by two teeth. Cam G being fastened 
to gear F is thus moved the same 
distance. As there are 22 teeth in 
gear F and it moves 2 teeth for one 
revolution of the slow speed pulley, 
it will take eleven revolutions of the 
pulley for one of the cam. This 
ratio can be varied by the number 
of teeth used in the different gears. 


Low Price and Quick Delivery 


By H. F. KNEEN 
Factory Manager, Lincoln Electric Co. 


THE machine illustrated was needed 
urgently to test the life of hydraulic 
liquids for automobile shock absorb- 
ers. Cost was also a factor. The 
machine was designed, built and de- 
livered within ten days, by its makers, 
the Trumble Engineering Company 
of Cleveland, Ohio. The complete 
welded frame of the machine actually 
cost only $38. 

The arc welded construction of the 
frame work is clearly shown. The 
vertical shaft, shaft bearings and 
crankshaft bearings are made from 
steel tubing. Angles are arc welded 
to the bearing and thus provide the 
base for bolting the bearings to the 
frame. 

The motor mounting is unique. 
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The feet on only one side of the mo- 
tor are bolted, being fastened, as 
shown, to a free turning steel bar so 
that the weight of the motor acts as 
a belt tightener. 


What Are the Other Reasons? 


By A. W. FORBES 
Forbes & Myers 


I WAS interested in your editorial, 
“Must We Import Designers?” but 
was rather surprised at the state- 
ment that industry required a person 
to go successively through the uni- 
versity course, tracer, detailer, and 
layout man. I never met with such 
a requirement. Though my experi- 
ence is quite limited, still it is enough 
to show that there are plenty of 
other routes if the boys want them. 

I would like to suggest that the 
trouble may not be with industry but 
with the boys. For example, for 
some years I have offered to take 
in boys to learn electrical motor de- 
sign, but I do not get candidates of 
sufficient ability. I think one reason 
is that I cannot put them through the 
program that you mention. We 
could easily make designers by giv- 
ing them the shop experience, con- 
tact with the customers, and study 
of their problems, and cut the time 
considerably, but the boys will not 
take that route. 


engineers did their best to make an 
acceptable V-eight with overhead 
valves. But for evenly-spaced power 
impulses, it was necessary to use a 
90-deg. V, and such an engine, if 
fitted with overhead valves, wouldn't 
go under a hood of reasonable width. 
So Buick engineers held out for an 
eight-in-line, and finally got an O.K. 


. BUSTIN’ UP CHINA... 


WHATEVER may happen to 
China politically, the downfall of 
China, such as has been safeguarded 
in the cupboard for generations past, 
seems less likely to produce a cal- 
amity in the future. 

We refer, of course, to chinaware, 
crockery, or whatever terminology 
you may wish to give the attractive 
dishes now being molded from res- 
inoids. The bride can throw a 
whole tray full without breaking a 
single piece. Thus is the product 
engineer devoting himself to keep- 
ing peace in the family of the future. 


MACHINE-AGE PONIES . 


DESIGN and the selection of ma- 
terials played their part in the amaz- 
ing flight of Capt. Frank Hawks 
from Los Angeles to New York in 
12 hrs., 23 min. and 5 sec. at an aver- 
age speed of over 200 miles per hour. 
Capt. Hawks believes that a new 
Pony Express using relays of similar 
or faster planes can be made to pay 
in transporting interest bearing secur- 
ities and other valuables from coast 
to coast. He feels that a 15-hour 
schedule can easily be maintained or 
even bettered. Both engine and plane 
reliability have reached a high point. 


CAPILLARY BORES . 


TIME was when the tendency in auto- 
mobile engine design was definitely 
in the direction of capillary cylinder 
bore and infinite stroke. Today the 
trend seems to be toward capillary 
bores and an infinite number of ’em— 
strokes are too commonplace. 

If it were not necessary to put the 
valves somewhere and cover them up, 
we might look forward to reading in 
descriptions of the 1935 model that, 
“the 128 spark plugs themselves serve 
as the only cylinder heads required!” 


. PRECIOUS OR NOBLE? . 


JUST because a metal is expensive 
doesn’t mean that it is “precious.” 
Neither does rarity indicate nobility. 
There seems to be some confusion 
among engineers in regard to the 
use of these terms. The “noble” 
metals are those, like tantalum, that 
are highly resistant to acid corro- 
sion, and are used for chemical ap- 
paratus, contact points, and instru- 
ments. A metal may be both 
“precious” and “noble,” like plat- 
inum, but the two terms are not 
interchangeable. 
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Numbering Drawings 


By E. B. NicHots 
Chief Engineer, 
Brown Instrument Company 

ON PAGE 332 of the July number 
of Product Engineering, an article 
appears by D. D. Demarest which 
proposes a plan for numbering draw- 
ings to identify them with a particular 
machine. This plan has a great deal 
of merit, but would not be satisfac- 
tory for items in quantity production. 

It is suggested that instead of us- 
ing a dash to separate the letters and 
figures, the dash be omitted, as it 
occupies space and requires additional 
effort in producing and reproducing, 
and serves no necessary purpose in 
general. Apparently the dash was 
used originally to separate groups of 
figures indicating certain classes or 
divisions of the product, but when 
letters of the alphabet are used, the 
dash becomes useless. 


Hard Vulcanized Fiber 
Specifications 


By E. A. RUSSELL 

Assistant General Manager, Spaulding 
Fibre Company, Inc. 

IN THE article on Hard Vulcanized 
Rubber published in the September 
number of Product Engineering the 
table printed was the manufacturers’ 
original general specifications. ‘The 
recent standards of the National 
Electrical Manufacturers Association 
for this material should be substi- 
tuted as giving values more satis- 
factory for design purposes. The 

following table is suggested: 


PHYSICAL PROPERTIES OF 
HARD VULCANIZED FIBER 


Minimum Tensile Strength, p.s.i. 
Super Grey or 
Grades, Bone Hard Commercial 
Thickness, Cross- Length- Cross- Length- 
in In. wise wise wise wise 


è incl. ..6,500 8500 6,000 8000 
+ to 4......6,000 8000 5,500 7,500 
Over 3 .... ; 5,000 7,000 
Minimum Transverse Strength, p.s.i. 
Commercial 


Grade Crosswise Lengthwise 
Load applied 

RAA Face or Edge Face or Edge 
4 in. thick 

and over... 11,000 13,000 


Minimum Dielectric Strength 


All Grades, in In. Volts per Mil 
Re 175 


an C TE O 150 
OUES S ME ooa 100 
Over # to 3 incl. ............ 50 
Over #4 total at least. ... 25,000 
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. “The first thing is to find out 
everything everybody else knows about a 
thing and begin where they leave off” 

—Tuomas A. Eptson 


Motion Study by Motion Pictures 


OTION  study—twenty years old—de- 
veloped to a high state by Frank Gilbreth 
and continued by his widow, Lillian M. Gilbreth 
—steps forward as a new aid to the designer as 
well as to the production engineer. A manage- 
ment method, in some disfavor because of the 
unpopularity of the stop watch, is gaining in im- 
portance largely as a result of the broader appli- 
cation of motion pictures to motion study. Not 
that Mr. Gilbreth had not used the ubiquitous 
camera, but in his heyday only “professional” 
cameras were available, and they were too ex- 
pensive to be commercially practical in an indus- 
trial plant. Today a comparatively simple and 
inexpensive model is available that is readily port- 
able and that requires only simple lighting acces- 
sories. Production men are beginning to make 
use of it as a means for increasing the efficiency of 
workers. Designers can profit by its use also. 
Kinematics, the engineer’s big word for mechan- 
ical movements, is, after all, real meat for the 
‘“‘movie’’ camera. A single example will suffice 
to indicate its application. A certain company had 
spent a considerable amount of money in building 
a special machine for threading the ends of tooth 
paste tubes. For a simple container, the cost of 
production was too high. By taking a moving 
picture of the operator at work, it became evident, 
in the quiet of the projection room, that the man 
was going through the contortions of a shadow 
boxer merely to load and unload the indexing 
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table. He loaded one tube at a time and had to 
bend down to get a new piece and reach up to stack 
the finished one. The trays for finished and un- 
finished work were poorly placed, but primarily 
the machine was being loaded wrongly. No 
amount of instruction could correct this condi- 
tion, simply because that was the only way the 
machine could be fed. Obviously, the only cure 
was redesign. 

The machine was scrapped and a new one con- 
structed whereby the operator loaded and with- 
drew two tubes at once. His movements were 
precise, his posture good. Evidently the designer 
had made a real motion study. Why he could not 
have gone out on the floor and observed the oper- 
ator at work—and reached the same conclusion— 
is a question the phychologists will have to answer, 
but a factor that must be recognized, nevertheless. 

The slow-motion camera, on the other hand, 
obviously supplies a method of analysis not other- 
wise available and one particularly suitable for 
the study of complicated machine motions. But 
whether the camera is fast or slow, it is a tool that 
can be adopted by designers with profit. 


Metal Minded 


NY product engineer who has allowed himself 
to become so “metal minded” that he can’t 
see” the use of non-metallic materials for any 
application where metal can possibly be employed, 
is blind indeed, and may be doing himself and his 
company grave injustice. 

Many non-metallic materials are available to- 
day, not alone for use as electrical or thermal 
insulators, but for parts or complete articles some 
of which may be called upon to withstand severe 
stresses, such as pistons, valve disks, pump im- 
pellers and vanes, aircraft pulleys and the like. 
The list includes materials that are lighter than 
any common metal, almost as strong as some 
metals in general use, and possessing elastic, non- 
corrosive, and other qualities not easily obtained 
even with some of the more expensive metal alloys. 

Among the resinoids and other materials having 
similar qualities are several that can be molded 
and virtually finished in a single and comparatively 
rapid operation comparable, in a way, to die-cast- 
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ing, but producing a finer and smoother finish. 
Many articles do not lend themselves to produc- 
tion by this method, but where it is applicable, the 
saving in cost may be very great. In any case it 
will pay engineers generally to keep the possibili- 
ties of molded and other non-metallic materials in 
mind whenever they are designing a new product 
or redesigning an old one. 


Quiet for the Designer 


OSSIBLE economies in product depend more 

largely on design and in the selection of ma- 
terial than many realize. The designer influences 
costs, the widening of markets, and dividends as 
much as any other factor in the plant. And yet 
we are apt to find him tucked away in a noisy 
corner of the drawing room, or general office, with 
little thought of comfort or quiet. 

Too many managers look on the designer as a 
sort of glorified draftsman, and do not appreciate 
either his problems or his value. If he asks for a 
private room he is accused of being “high-hat,” or 
of taking himself too seriously. 

The chief executive of one large plant appre- 
ciates the part played by the designer, possibly be- 
cause he has done much designing himself. When 
he was building new offices the designing depart- 
ment had as much consideration as his own private 
ofice. Every effort was made not only to provide 
the best of lighting, but to secure quiet. The con- 
struction is as nearly soundproof as modern 
builders know how to make it. Nor can everyone 
break into the room on the least provocation. 
The quiet is preserved as far as can be done with- 
out isolation from the rest of the plant. But any- 
one who should see the chief engineer can do so 
without unnecessary delay. 

Quietness and freedom from unnecessary an- 
noyance means much to men whose duty it is to 
evolve new ideas or to work out new plans. Many 
dollars are lost every year because the designer 
has not been able to concentrate on his problems 
without distractions. Not only is his efficiency 
reduced, but his length of service is curtailed. 
Disturbance from noise or interference can easily 
mean the difference between a brilliant success and 
a mediocre product. 








New Thoughts for Old 


VERYONE interested in product research 
has read about the discovery of the electro- 
lytic reduction of aluminum in 1885 that made a 
famous name and a fortune for a schoolboy. 
Aluminum had been discovered in 1727, but it just 
couldn’t be produced cheaply before. Perhaps it 
was a ‘lucky break.” “There never will be an 
opportunity like that again,” say the skeptics, “‘the 
big things have all been discovered.” But for 
someone who discovers how to produce beryllium 
cheaply, whether he be a schoolboy or research 
genius, there is a big opportunity waiting. 

Some near wonders have been done with the 
small quantities available of this metal. It is 
thirty per cent lighter than aluminum, of a fine 
white color, and so hard that it will scratch glass. 
No acid except hydrofluoric will attack it. It has 
remarkable powers of alloying. It hardens and 
strengthens aluminum, and light alloys have been 
made with tensile strengths up to 50,000 lbs. per 
sq.in., or more than that of mild steel. Greater 
strengths are possible in the still lighter Al-Be-Si 
alloys. ‘Beryllium bronze,” with 2 per cent of 
beryllium added to the copper, is used for locomo- 
tive bearings in Germany and gives greatly in- 
creased wear over tin bronzes. Adding a little 
silicon gives “tempering” properties, and wire has 
been drawn with a tensile strength of 158,000 Ib. 
per sq.in., or greater than that of the common 
alloy steels. What a metal for airplane con- 
struction ! 

But beryllium cannot now be reduced cheaply 
from the ore. We are literally walking over 
wealth that we cannot extract. Single crystals of 
beryl are found in the State of Maine that contain 
$3,000 worth of beryllium at present prices. 
Mountains of ore are available in Africa as a by- 
product of gem mining. In the Austrian Alps 
there is estimated to be enough pegmatite ore to 
yield a million tons of beryllium metal—enough to 
bring fortune back to that country. This time the 
solution may not be electrolytic reduction. More 
likely it will be by the application of the new meth- 
ods of high temperatures and by vapor separation. 
Anyway, who will be the research genius to give 
industry this metal in quantity? 


— 
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The Month 
In Product Design 


NTERPRISE, successful 
America’s cup defender, has 

been described as a “mechanical 
ship.” Compared with Shamrock V. 
the appellation is much mild. 
From one end to the other between 
decks, Enterprise carries winches for 
every conceivable purpose, each con- 
nected directly to strain and pressure 
For example, a backstay is 
winched in until a dynamometer 
shows predetermined strain reading 
a plan which might have saved 
Shamrock her mainsail in the third 
race. Progress of racing boat design 
is shown in every line of the defender. 
Her deck is arranged so that control 
officers stand in cockpits communicat- 
ing directly with both main and winch 
decks. She is 120ł ft. long over all, 
with 214-ft. beam and 144-ft. draft, 
as compared with the 100-ft. length, 
224-ft. beam, and 11-ft. draft of the 


too 


gages. 


Pressed and spot-welded sections form the bases 
radio. 
superheaterodyning 


and shielding 
Selectivity is 


for the 
gained by 


Westinghouse 


+ PRODUCT ENGINEERING 


WHAT'S GOING ON— 


wee S. 


Waterman monoplane, showing the Gruss unit 


79-year-old America, first American 
winner of the cup. The America car- 
ried two masts, a mainmast 81 ft. 
high and a foremast 79 ft. high; En- 
terprise has a 168-ft. duralumin mast 
stepped in Woods Metal. Enterprise 
is a veritable ship of alloys ; her sides 
are Tobin bronze, riveted with Tobin 
bronze rivets to steel ribs, her deck 
fittings are corrosion-resistant steel, 
and her sail and boom fittings are 
Monel metal. The duralumin “‘slid- 
ing-foot” boom also introduces radi- 
cal design ideas of W. Starling Bur- 
gess, her designer, for it is of the 
general shape, from above, of a flat- 
tened diamond, and 
in cross-section a 
flattened oval, 4 ft. 
wide at the widest 
point, slotted on its 
upper surface to 
permit sail cleats to 
slide across and 
give the sail proper 
curvature. 


ABRASION RESIST- 
ANCE in ball and 
rod mills, agitators, 
thickeners, pumps, 
filters, and similar 
equipment is now 
being obtained by 
means of soft rub- 
ber, with its high 
resistance to abra- 
sion and the action 
of acid solutions at 
temperatures up to 
the boiling point. It 
is now being ap- 
plied to rolled-steel 


parts, such as bars, plates, and 
shapes, to iron and steel, and to 
alloy castings by the Dorr Company, 
according to Engineering & Mining 
Journal. The B. F. Goodrich Com- 
pany’s Thermoprene process is used, 
and already more than 5,000 sq.ft. of 
rubber has been successfully applied. 


Four separate cranks paired off against 
each other, actuated by dual crank- 
shafts, provide equalized pressure on the 
platen of the Marquette ‘‘4-Krank” press 


CONTINUOUS FILING, utilizing files 
welded to chain links, is incorporated 
in the Grob continuous filing machine, 
according to American Machinist. 
The chain carrying the files is run 
around sprockets much like a band- 
saw blade, and the tension is con- 
trolled by a handwheel at the top of 
the machine. Any file shape can be 
obtained, and links may be replaced 
by removing two pins. The chain 
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may be disconnected and passed 
through holes, then reconnected for 
the filing of internal holes. The mo- 
tor drives the lower sprocket through 
a Texrope reduction drive. Three 
speeds, varying from 170 to 220 ft. 
per min., are obtainable. 


CHASERS tangent rather than radial 
are incorporated in the Jones & Lam- 
son tangent die. By this means, dull 
edges can be reground on the end 
instead of on the chamfer and no ma- 
chine adjustment is required. 


WIRE ROPE HOISTS are in the Shaw 
electric drop pit table to raise the plat- 
form, instead of the screws conven- 
tionally used. Electric controls pre- 
vent overtravel up or down, applying 
the magnetic brake at predetermined 
levels, thus preventing drift. 


LANDING SKIDs, hinged at their front 
attachment and with a shock ab- 
sorber at the rear, were adapted to 
the Waterman low-wing cabin mono- 
plane which attracted favorable com- 
ment at the recent Chicago Air 
Races, according to Aviation. The 
landing gear tread is unusually wide, 
being 13 ft. in a 40-ft. wing span, 
and the wheels, mounted rigidly on 
the wing panels, are enclosed in 
streamlined fairings. Wing panels 
are hinged to diminutive sub-sections 
with the hinge line not parallel, but 
at an angle, to the lower aileron. 
The wings are freely hinged, thus 
allowing changes of dihedral and 
incidence, and in addition permitting 
the use of the skids aforementioned, 
all by means of Gruss shock ab- 
sorbers, mounted on the external 
wing strips from the lower aileron 
to the fuselage. Thus, immediately 
after the plane touches the ground, 
the wings, with the wheels, can be 
raised by means of the Gruss unit, 
thus throwing the entire weight of 
the plane on the skids and arresting 
forward motion rapidly. The mech- 
anism is actuated by an engine-driven 
air compressor. 


Suction has been applied to floor 
scrubbing by the Finnel Systems, 
Inc., according to Food Industries. 
A new scrubbing machine announced 
by that company scours dirt loose 
by means of twin high-speed brushes 
fed with cleaning water from a tank 
above. Dirty water behind the 
brushes is removed by a combination 
of V-shaped rubber squeegee and 
suction pump which takes up the 
water before the dirt has a chance to 
settle again. Dirty water is filtered, 


then returned to the tank. 





UPSTROKE TWISTERS, designed exclu- 
sively for work with rayon, using 
high-speed spindles operating at 10,- 
000 r.p.m., have been produced by the 
Whitin Kohorn Company, Inc. The 
spindles are driven by tapes, four 
spindles to each tape. The tapes are 
driven by a special laminated tin 
roller running on SKF ball bearings. 
Variation in twist and speed and 
traverse motion are incorporated. 
Drive is by direct-connected motor, 
all major parts in the head frame op- 
erating in SKF bearings. 


A Glance Over the Pages— 


1. What should the designer consider in 
planning a belt-driven machine? p. 454 

2. Is the modulus of elasticity constant in 
a given material? p. 456 

3. What do welded joints cost? p. 457 

4. How would you proceed to add prod- 
ucts to your line? p. 451 

5. Why use hard rubber? p. 459 

6. Where do development projects origi- 
nate? p. 461 

7. How is heat distribution obtained in 
electrical appliances? p. 472 

8. What are 1931 automotive design 
trends? p. 486 

9. What are fundamentals 


t in choosing 
working stresses? p. 465. 





SCOURING AND WASHING machines 
for cloth, by the Chase Turbine 
Manufacturing Company, use a one- 
reduction motor drive, utilizing a steel 
worm driving a chilled-bronze gear on 
the bottom-roll shaft. The motor is 
of the totally-enclosed fan-cooled 
type with push-button control. Main 
squeeze rolls can be removed and re- 
placed from either end without taking 
out any part of the top section. 
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TRAILERS carrying containers in much 
the same manner that shop trucks 
carry tote boxes are now being pro- 
duced by the American Truck and 
Body Company. One container is 
carried on the truck body and two 
additional ones on the trailer, the 
truck body being so arranged that a 
container-claiming mechanism is in- 
corporated. Thus, containers of 
building or similar bulk material may 
be spotted exactly where wanted and 
unloaded as a unit rather than piece 
by piece. Another item of material 
handling equipment is the electric 
4-wheel-drive shovel truck produced 
by the Terminal Engineering Com- 
pany. This machine, small enough 
to work inside a box car, is designed 
to carry l-ton loads. Separate mo- 
tors drive each wheel to gain traction, 
and the traveling speed is from 8-10 
m.p.h. Since all loads are carried in 
an overhung position, the battery, 
hoist, and similar weighty parts are 
used to balance them. Standardiza- 
tion of parts, permitting substitution 
of a crane boom and similar parts, is 
incorporated. Two sets of brakes are 
built in, mechanical ones on two 
wheels, and electrical ones on all four. 


SPARK-PREVENTING brush holders of 
die-cast construction, developed by 
Westinghouse, use two individual 
brushes, so arranged that both will 
not be out of contact with the rotor 
at the same time, thus preventing 
sparking which occurs with the ordi- 
nary single-block carbon brush. The 
same company has announced an 
“Airway on-course light” entirely 
constructed of non-corrosive material. 
It has a cast silico-aluminum alloy 
body, housing the focusing mechanism 
on which is mounted a mogul screw 


CS aoe 


Two GE 25,000-kw., 1,250-lb. steam pressure, vertical-com- 
pound turbine-generators, first of this type to be installed, 
were used in the 270,000-kw. high-pressure station of the 


Jersey Central Power & Light Company at South Amboy, N. J. 
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socket. A cast aluminum alloy cradle 
carries the 5-in. split spherical 
mirror. The door is cast of 
aluminum alloy. Lenses are mounted 
in cork inserts and plastic cement to 
prevent contact ot 


also 


metal and glass. 


BODY | 
SPRING _ 


SHAFT 


Hydraulic operation ts utilized in 
the “Radio Owl” switch for 
controlling various electrical devices 


time 


Cast aluminum mounting rings hold 
the lenses in position. The outer 
18-in. doublet is clear, hard, high- 
transmission heat-resisting glass, the 
inner one 10-in. diameter red, green, 
\ bronze locking handle 
and segment controls the angle of 
inclination of the unit, locking the 
body to the steel-cast trunnion cradle. 
All brass or bronze in contact with 
aluminum is cadmium plated ; and all 
ferrous metal parts are hot galvanized 
or cadmium plated. The door and 
the outside of the body are sprayed 
with metallic aluminum. 


or amber, 


CooLinG homes and small business 
buildings as well as preserving food, 
a non-mechanical refrigeration sys- 
tem known as the Stator has been 
invented by Daniel F. Comstock. 
The unit is air-cooled, the smaller 
ones operating electrically and the 
larger by gas. The essential prin- 
ciple is said to consist of the follow- 
ing steps: A miniature mercury 
boiler causes mercury vapor to be 
discharged into a venturi tube, en- 
training and compressing water 
vapor drawn from the cooling unit. 
In the resulting partial vacuum the 
water in the cooler evaporates rapidly, 
producing refrigeration. The heavy 
mercury is used to ‘pump the water 
back up to its original height, while 
itself flowing back into the boiler. 


COMPLETE CUTTING is claimed in a 
lawn mower developed by the Ever- 
sharp Lawn Mower Company. The 
cutting reel or cylinder is composed 
of a number of stamped tool-steel 
blades fastened in reverse formation 
in six rows. Instead of one long 
spiral blade gathering in more than 
it can cut, the numerous small blades 
take small bites. The reverse posi 
tion of alternate blades equalizes 
thrust on the shaft. 


Engineering Needs 


On the Mississippi 
By Richard Saunders 


Washington Office, Product Engineering 


N BOARD U.S.S. Mississippi 
on Mississippi River—Steaming 
down the river on his inspection trip 
of Government operations from St. 
Paul to New Orleans, Secretary of 
War Hurley has been impressed with 
the large amount of mechanical equip- 
ment in service. Engineers with his 
party have estimated that on the lower 
Mississippi alone, the total invest- 
ment is equipment engaged in flood 
control and channel improvement 
work amounts to $50,000,000. 
Government engineers pointed out 
to the Secretary that mechanical en- 
gineering is one of the weakest sides 
of the work. There seems to be a 
dearth of mechanical engineers with 
civil engineering experience who can 
be obtained for field service. 
Equipment manufacturers always 
have been most ready to co-operate 
in evolving new pieces of apparatus. 
It is believed, however, that the de- 
tailing of mechanical 
engineers to the field 
would accomplish 
more in the way of 
improvement of de- 
sign than factory re- 
search. An instance 
is reported at Mem- 
phis that indicates 
the willingness of 
the industry to co- 
operate. Twenty- 
five feet was added 
to the height of a 
tower machine to 
enable the work to 
be done more eff- 
ciently. This brought 
the height of the 
tower up to 100 feet. 
There is a great 
need for the adop- 
tion of the conveyor 
belt principle. 
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Automotive 


Design Notes 


By Herbert Chase 


Associate Editor 


LTHOUGH attracting relatively 
little attention as compared to 
the Cadillac sixteen-cylinder model. 
the introduction of the Cadillac-twelve 
undoubtedly was the outstanding au- 
tomotive event of the past month. 
Its engine is almost a replica of the 
sixteen except that the two cylinder 
blocks are shorter by two cylinders 
and the corresponding parts are al- 
tered accordingly. The chassis, how- 
ever, uses most of the parts employed 
in the eight and is priced between the 
eight and sixteen. 

Cadillac’s “new” eight, so-called, 
does not differ radically from the 
older model, except that it has an 
a.c. intake silencer similar to those 
fitted on the Buick but differing in 
detail, and a new Saginaw steering 
gear giving a 17 to 1 reduction. An 
engine of the same size and almost 
identical in most respects is used in 
the latest LaSalle, which, aside from 
altered bodies, is not much changed 
in other particulars. 

Business conditions appear to have 
led to continuance of the Cadillac 
eight, perhaps to give dealers a lower- 
priced Cadillac, but the use of an en- 
gine of the same size and design in 
LaSalle chassis may yet result in 
Cadillac concentrating on twelves and 
sixteens, leaving the eight to LaSalle. 

In common with several other mak- 


Material to be treated is exposed to di- 
rect action of ring-mounted high-inten- 
sity magnets in this separator built by 
the Magnetic Manufacturing Company 
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A saw -toothed chain 
on a swivel head, run 
by a gasoline engine 
through a multiple- 
disk clutch, forms the 
cutting element of the 
Wolf portable timber 
sawing machine 


ers, Cadillac-LaSalle has reduced 
prices materially and thus has passed 
on to the user savings in material 
and production cost which its capable 
organization has been able to effect. 

Other sixteen-cylinder cars are in 
promise before many months have 
passed, and the lead taken by Stude- 
baker in adopting free-wheeling is 
likely to be followed by other makers. 

Pierce Arrow is continuing its 
chassis, with its eight-cylinder engine 
and four-speed herringbone gearset 
almost unchanged. This chassis has 
over 300 parts made of “stainless” 
steel to resist corrosion. Packard 
chassis also continue as eights. Their 
Bijur chassis lubrication system has 
been made automatic in its operation. 

Dodge, under Chrysler manage- 
ment, of course, apparently aims to 
increase its commercial vehicle busi- 
ness and has announced a complete 
line of light trucks and buses, an un- 
usual, but not entirely novel feature 
being a disk-type propeller shaft 
brake. Cored openings in the disk 
cause it to act as an air impeller and 
thereby to make it cool itself by rapid 
air circulation. 

Reo is expected to announce soon 
new eights in its passenger car line, 
and is reported to have experimented 
with favorable results in adapting the 
Hill automotive Diesel engine to its 
“speed-wagon” chassis. Other auto- 
motive Diesel jobs, especially for air- 
craft, are receiving attention, but are 
not in favor with some prominent 
engineers. 

Predictions made in these columns 
that future cars would have engines 
placed at the rear end of the chassis 
are beginning to be justified, for one 
British design on this order is already 
announced and more than one Amer- 
ican design is on paper. Now 
William B. Stout, of the Stout Air 
Services, Inc., is advocating a similar 
arrangement for airplanes. He has 
exhibited impatience with the lack of 
initiative in present aircraft design, 
saying in effect that today’s craft are 
not well suited either for transport or 
for individual use, and that the in- 
dustry must produce faster craft, 
more comfortable for the user, and 
must make them more nearly fool- 
proof before extensive sale to the 





public can be anticipated or realized. 

This was one of the developments 
of the recent aeronautic meetings of 
the Society of Automotive Engineers 
during the Chicago air races. Circu- 
lar and variable incidence wings and 
wings designed to inclose what is 
ordinarily the fuselage, thereby re- 
ducing head resistance, are among 
other developments advocated. A set 
of standard duralumin shapes for 
aircraft construction were proposed 
by the Aircraft Division of the 
S.A.E. Standards Committee. 

Speeds up to 79.2 m.p.h. were at- 
tained by high-powered motor boats 
during last month’s Harmsworth cup 
races. That boats capable of main- 
taining such high speed can be built 
is significant of great advances in this 
branch of automotive engineering. 
Even though the lessons learned in 
their construction may have no direct 
commercial application, they are likely 
to add something to future auto- 
motive developments. 





The Business Outlook 


There is no longer any doubt 
that the resistance level of this 
depression was reached some time 
in August. The only question now 
is as to the speed, vigor, and per- 
manence of the recovery during 
the remainder of this year. There 
are but six more weeks to go to 
the peak of the fall seasonal 
movement. This hill has to be 
taken in high to short-cut a stretch 
of rough and slow going this 
winter. The get-away so far in 
September has been somewhat 
slow, but the first two weeks have 
shown slightly more than seasonal 
improvement. After getting past 
the hodiday drag, our preliminary 
index for the week ending Sept. 13 
turned upward from 83.3% of 
normal to 84.3%. Basic industrial 
activity is increasing slowly, build- 
ing projects are somewhat more 
active, primary distribution and 
general trade are showing fair 
seasonal expansion, commodity 
prices are definitely settling into 
stability, preparing for an upturn 
as forward buying becomes more 
active. Bear pressure encounters 
more steady resistance in a quiet 
stock market and in undervalued 
wheat and cotton. But passive 
Federal Reserve policy is letting 
precious moments slip by. 


—The Business W eek, Sept. 24. 
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News of the 
Metal Markets 


Wynter with prices lowest in 
28 years, is enjoying a fair sale 
at the present time. Experts say that 
now is the time to lay in a supply for 
next year. It is cheap, and they say 
there are more reasons to believe the 
price will go up than that it will re- 
main down. The price on Sept. 19 
was 104c. a lb., according to Metal & 
Mineral Markets. Anaconda re- 
ported on Sept. 16 an order for 
4,250,000 lb. from a Pacific Coast 
electric company, and Western Elec- 
tric has purchased enough copper in 
the last six weeks to meet Bell sys- 
tem requirements until next spring. 
Export demand has been around 
3,000,000 Ib. a day, with the lowest 
prices in over 30 years. Copper 
product and copper alloy prices have 
dropped in accordance with the cut in 
copper. 


LEAD statistics for August revealed a 
gain in stocks and a moderate decline 
in shipments, but this has not as 
vet affected sellers. Cable manufac- 
turers and corroders are leading what 
demand there is, but only for imme- 
diate delivery. Stocks increased 
some 12 per cent during the last 
month and the Sept. 18 price of 5.35c. 
is expected to be shaded. 


ZINC prices were steady and demand 
fair, the price on Sept. 18 being 
4.25c. There are rumors that ore 
production is to be restricted, and 
traders are convinced that there is 
not room for a much further price 
decline. Galvanizers are showing 
little interest, but 30,305 tons of a 
total of 43,195 tons of metal used in 
American die-casting plants in 1929 
was zinc, so producers hope for some 
demand from that source as soon as 
business turns the corner. Other 
metals used in die casting were: 
aluminum, 9,100 tons; copper, 1,656 
tons; tin, 570 tons; lead, 662 tons; 
antimony, 120 tons; nickel, 124 tons; 
and other metals, 658 tons. 


Tin demand is absent, but the price 
is being held at about 30c. The total 
visible supply on Sept. 1 was about 
twice that of the same day of the pre- 
ceding year, although present indica- 
tions are that production is being 
restricted. Some buying is specula- 
tive in nature—purchasers assuming 
that they may as well buy since the 
price will probably not be shaded 
further. However, even the auto- 
mobile industry is not yet buving. 
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OHN J. CARTY, dean of telephone 

engineers and for 51 years with the 
American Telephone & Telegraph Com- 
pany, as chief engineer for many years 
and since 1919 as vice-president, retired 
recently at the age of 69 years. He 
began his work with the Bell system 


only three years after Alexander 
Graham Bell first demonstrated the 
telephone. 

Mark Brirkict, designer of the 


Hispano-Suiza aircraft engine and the 
automobile of the same name, and 
M. Thiry, inventor of the Silentbloc 
rubber spring connection, have been 
named members of the French Legion 
of Honor. 


Lynn V. BLANKMAN, formerly with 
the Fokker Aircraft Corporation, New 
York City, recently became a consult- 
ing engineer with the Bendix Aviation 
Corporation at Los Angeles. 


FRANK G. Born, formerly chief engi- 
neer of the Automotive Equipment Divi- 
sion, Wahl Company, Chicago, has be- 
come a member of the engineering staff 
of the Delco Products Corporation, 
Dayton, Ohio. 


P. A. CoLLINs, formerly an engineer 
with the Bendix Brake Company, South 
Bend, Ind., has recently become sales 
manager of the Munci (Ind.) Products 
division, General Motors Corporation. 


E. D. Herrick, chief engineer of the 
Lycoming Engine Company, presented a 
paper at the S.A.E. session on engines, 
in connection with the Chicago National 
Aeronautic Meeting, which, though en- 
titled “Manufacturing Costs of Aircraft 
Engines,” was actually a commentary on 
standardization of design and similar 
problems in reducing manufacturing 
costs. 

Pror. C. DERLETH, JR., is dean of the 
reorganized engineering colleges of the 
University of California, Berkeley. 
Pror. B. M. Woops is to head the me- 
chanical engineering department, while 
Pror. L. F. Futter is to have charge of 
the electrical engineering department. 


SıpNEY DILLON, chief mechanical en- 
gineer of the Carnegie Steel Company, 
Pittsburgh, has been named assistant to 
the vice-president. 


Icor Sikorsky of the Sikorsky Avia- 
tion Corporation, noted aircraft designer, 
was an honor guest at the recent S.A.F. 
meeting in Chicago in connection with 
the National Aeronautic Meeting. His 
company recently completed a number 
of airplanes for the New York-Buenos 
Aires line. 

Dantev EpsteIn resigned recently as 
research metallurgist of the Illinois Steel 
Company, Chicago, to become metal- 
lurgist at the Battelle Memorial Insti- 
tute, Columbus, Ohio, in charge of re- 
search on the embrittlement of steel. 


Watter H. Hinz has become chief 
draftsman of the Wisconsin Motor Com- 
pany, Milwaukee. 





IN THE SPOTLIGHT — 


G. Joun Gruss, until recently a de- 
signing engineer of the centrifugal 
pump department, Babcock, Wilcox & 
Goldie McCulloch, Galt, Ont., has joined 
the Yeomans Brothers Company, Chi- 
cago, in a similar capacity. 

Morris STONE, mechanical engineer 
of the Westinghouse Electric & Manu- 
facturing Company, received the latest 
Lamme Scholarship. 

ABBOT A. LAnNe, formerly mechanical 
engineer with Stevens & Wood, New 
York City, is now affiliated with Allied 
Engineers, Inc., New York City. 
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Ricuarp C, Gaz.ey and STANLEY S. 
La SHA, consulting aeronautical engi- 
neers of Washington, D. C., have been 
appointed chief and assistant chief, re- 
spectively, of the engineering section, 


Aeronautics Branch, Department of 
Commerce. Both appointees previously 
served in the engineering section before 
engaging in consulting engineering 
work. KENNETH M. Lane, former 
chief of the section, resigned recently. 


J. B. Jackson, recently director of 
the General Staff and director of the 
Research Laboratories of the General 
Motors Corporation, Detroit, has been 
made general manager of the Jaxon 
Steel Products Company, a division of 
General Motors. 


Pror. Grorces CLAUDE, famous 
French scientist, has succeeded thus far 
in his project for generating electricity 
by utilizing the difference in tempera- 
ture between ocean water at the bottom 
and at the surface in tropical regions. 
With the final connection made in the 
tube leading to the bottom of Matanzas 
Bay, Cuba, scientists believe the most 
difficult part of his task is accomplished. 


Oscar B. Kreis has been appointed 
consulting engineer for the Studebaker 
Corporation, South Bend, Ind. Mr. 
Kreis’ former associations include Pack- 
ard and Continental Motors. 


Hans W. LINDERMANN, formerly de- 
signing engineer for the Illinois Steel 
Company, Gary, Ind., has accepted a 
similar position with the Nationale 
Automobil Gesellschaft, Berlin. 


Dr. C. H. Loric, professor of me- 
chanical engineering in charge of metal- 
lurgical courses, Drexel Institute, has 
become affiliated with the technical staff 
of the Battelle Memorial Institute, 
Columbus, Ohio, where he will study 
foundry and general metallurgical 
problems. 


THE MARCHESE GUGLIELMO MARCONI, 
Italy’s most famous scientist and the 
inventor of wireless telegraphy, has been 
named to the Italian Academy, and is 
expected to be appointed presicent. 

J. Paut Mitver, formerly designer 
for Duesenberg Brothers, Indianapolis, 
Ind., has accepted a similar position with 
the Studebaker Corporation, South 
Bend, Ind. 


C. P. Mitis, who has had consider- 
able experience in the design of heat- 
resisting equipment for steel mills and 
in the application of chrome alloys to 
the solution of corrosion problems, and 
who has lately been connected with the 
Duraloy Company, Pittsburgh, has been 
appointed director of the chrome alloy 
department, General Alloys Company, 
Boston. 


H. L. Wuitremore, U. S. Bureau of 
Standards, presented a paper entitled 
“Strength of Welded Joints in Tubular 
Members for Aircraft” during the 
American Welding Society meetings in 
connection with the National Metals 
Congress. Mr. Whittemore has been 
overseeing many of the aircraft design 
projects at the Bureau. 
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Cot. Epwin D. Bricker, chief of the 
technical staff of the Army Ordnance 
Dept., has been nominated assistant to 
the chief of ordnance and chief of field 
service with a rank of Brigadier Gen- 
eral from Sept. 1. Lr. Cor. C. M. 
Wesson, assistant military attaché at 
London, will succeed Brigadier General 
Bricker as chief of ordnance research 
and development. 


GeEorcE M. Norman, technical direc- 
tor of the Hercules Powder Company, 
and A. B. NIıxon, general manager, 
Cellulose Products Department, went 
to Europe recently where Mr. Norman 
is attending the International Cel- 
lulose Conference at Liege, Belgium, and 
Mr. Nixon is doing some research work 
in connection with the products of the 
company. 


Ray T. TARBELL recently became a 
member of the firm of Robert E. Kin- 
kead, Inc., consulting welding engineers 
of Cleveand, Ohio. He was formerly 
Cleveland district sales manager of the 
Lincoln Electric Company, Cleveland. 


R. Stuart Murray has been ap- 
pointed an associate on the staff of 
Black & Bigelow, Inc., 551 Fifth Ave., 
New York City. He will act in an 
advisory capacity in connection with 
South American aeronautical engineer- 
ing activities. 


RoBert SERGESON and M. M. CLARK 
of the Central Alloy Steel Company, 
Canton, Ohio, presented a paper entitled 
“Nitriding Analyses—Their Physical 
Properties and Adaptability” at the ses- 
sion of the Iron & Steel and Machine 
Shop Practice Divisions of the A.S.M.E. 
at the National Metals Congress on 
September 24. Mr. Sergeson also pre- 
sented a paper in conjunction with H. J. 
Deal of the Republic Steel Corporation, 
Massillon, Ohio, on “Further Investiga- 
tions in Nitriding” before the A.S.S.T. 
on Sept. 26. 


Meetin gs 


A.S.M.E.—French Lick (Ind.) meeting, 
French Lick Springs Hotel, Oct. 13-15. 
51st Annual meeting, Eng. Soc. Bldg., 
New York City, Dec. 1-6. Calvin W. 
Rice, 29 West 39th St., New York City, 
secretary. 

Gray Iron Institute, Inc.—3rd Annual con- 
vention, Hotel Cleveland, Cleveland, O., 
Oct. 8. A. J. Tuscany, Terminal Tower 
Bldg., Cleveland, manager. 

National Machine Tool Builders’ Ass’n— 
29th Annual convention, Hotel Aspin- 
wall, Lenox, Mass., Oct. 13-15. B. F. 
DuBrul, 1415 Enquirer Bldg., Cincin- 
nati, O., general manager. 

Steel Founders’ Soc. of America — Oct. 
meeting, Hotel Pennsylvania, New York 
City, Oct. 23. G. P. Rogers, 932 Gray- 
bar Bldg., New York City, managing 
director. 

Exposition of Power & Mechanical Engrg. 
9th Annual, Grand Central Palace, New 
York City, Dec. 1-6. Charles F. Roth, 
manager, Grand Central Palace. 

Western Metal Congress & Exposition—2nd 
National, Civic auditorium, San Fran- 
cisco, Calif., Feb. 16-20, 1931. Under 
A.S.S.T. auspices. W. H. Eisenman, 
71016 Euclid Ave., Cleveland, O., secre- 
tary. 

Army Ordnance Assn.—Annual field exhibi- 
tion of materiél in action. Open to 
engineering societies’ members, Aber- 
deen Proving Ground, Md., Oct. 9. 
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Obituaries 


Dr. Ira N. Horus, 74, former presi- 
dent of Worcester Polytechnic Institute, 
and president of the A.S.M.E. in 1917, 
died on Aug. 14 at Cambridge, Mass. 
Dr. Hollis was graduated from the 
United States Naval Academy in 1878, 
and served as an engineer in the navy 
until 1893, when he resigned to become 
professor of engineering at Harvard. 


Dorr E. FELT, 68, president of the 
Felt & Tarrant Manufacturing Com- 
pany, Chicago, and inventor of the 
comptometer and the first practical add- 
ing and listing machine, died on Aug. 8. 


ALLEN A. Horton, 43, engineer and 
inventor, died on Aug. 4 at his home 
near Plymouth, Mich., following a 
heart attack. Mr. Horton had been con- 
nected with the Burroughs Adding Ma- 
chine Company for 16 years and is 
credited with the designing of the port- 
able adding machine. 


FRANK J. Oakes, 54, general super- 
intendent of the Dodge Works of the 
Link-Belt Company, Indianapolis, died 
suddenly at his home on July 19 of 
apoplexy. Mr. Oakes was a recognized 
authority on mechanical engineering and 
during the World War was selected by 
the government as a designer and ad- 
viser on the manufacture of munitions. 


Frank L. DRIVER, SR., chairman of 
the board of directors and one of the 
founders of the Driver-Harris Co., Har- 
rison, N. J., died in Belgium on Aug. 26, 
where he had been residing for the past 
five years due to ill health. 


WALTER F. GoopricH, consulting me- 
chanical engineer, died in London, Eng- 
land, on July 21. 


STANLEY W. MILLs, automotive engi- 
neer associated with the Pierce-Arrow 
Motor Car Company, Buffalo, N. Y., 
died on Aug. 28 at his home in Buffalo, 
after an illness of several months. 


— 


ARTHUR S. HoLmes, 55, president of 
the Holmes Engineering Company, Osh- 
kosh, Wis., died recently following a 
heart attack. 


FRANK RicHaArps Forp, 58, a member 
of Ford, Bacon & Davis, 39 Broadway, 
New York City, of which he was a 
founder in 1894, died on Sept. 17 in New 
York City. He was a director and for- 
mer president of the L. C. Smith & 
Corona Typewriters, Inc. 


THEODORE I. Jones, 51, head of the 
consulting engineering firm of T. I. 
Jones, Inc., New York, died at Newark, 
N. J. on Sept. 12. 


GEorGE E. WARREN, mechanical en- 
gineer in charge of the experimental 
department, United Shoe Machinery 
Corporation, Beverly, Mass., died on 
Sept. 2 at Brookfield, N. H. 


WıLLIıaM L. WorHeRrsroon, 51, for- 
mer consulting engineer of the Inter- 
national Nickel Company, Inc., died re- 
cently at his home in Phoenix. Ariz. 
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NEW MATERIALS AND PARTS 


Weiss 
High-Angle Universal Joint 


TO OVERCOME angular velocity 
fluctuations the driven shaft, a 
constant-velocity universal joint for 
high-angle applications has been de 
veloped by the Weiss Engineering 
Corporation, Grand Central Terminal 
Bldg., New York, N. Y. Whereas 
at present either the Hotchkiss Car 
dan propeller shaft or the torque 
tube Cardan propeller shaft are in 
general automotive use, neither af 
fords constant angular velocity on the 
driven shaft. As a result the fluc 
tuations in angular 
velocity of the driven 
shaft throw fluctuat 
ing on the 
driving members, and 
necessitate high torque 
capacities to give the 
requisite 
safety. 
these 


on 


Stresses 


S 
of 
Furthermore, 
fluctuations be 
come particularly det 
rimental when high 
engine speeds are em- 
ployed, particularly on 
the reduction gearing 
where the engine speeds may run up 
to 8,000 r.p.m., as is now the present 
trend. 
It is true that the Hotchkiss con- 
struction will maintain constant 


factor 


ve 


Assembly 
city Universal 


wheel 


Joints 
automobiles 
dependently 


for 
with 
wheels 


drive 
sprung 


Sectional view 
Joint assembly, 
races 


of Weiss Constant-Velo- 
rear- 


AND 


ENGINEERING 
EQUIPMENT 


locity angular relations so long as 
the shafts are kept at the required 
angular relation. But if the body of 
the vehicle is mounted on a chassis, 
together with the engine and trans 
mission, and supported on the axles 
by springs, constantly 
changing propeller shaft angle when 
in motion. ‘This variation ranges 
from O to 15 deg. in practically all 
automobiles, trucks, and buses. But 
in the Weiss construction, constant 
angular velocity is assured at angles 
up to 40 deg. 

To further illustrate the effect of 
these velocity 


there is a 


changes, there is 


shown a space-velocity diagram ol 


of Weiss Universal 
showing the ball 

balla which transmit 
power 


and 


the Cardan joint as against the Weiss 
universal joint. For a propeller 
shaft angle w of 30 deg. the. per 
cent fluctuation in angular velocity 
is 28.9 per cent, and at 40 deg., 
54 per cent. At 15 
deg., the angular fluc 
tuation is only 6.9 
per cent, so it will be 
seen that the fluctua- 
tion increases rapidly 
with the propeller 
shaft angle. 

The Weiss constant 
velocity universal 
joint depends upon 
maintaining the plane 
of driving engagement 


~ 


for the 
Universal 


Forging 
40-deg. 


employed 
Welsns 
Joint 


between the two couplings at half 
the shaft angle. This is accomp 
lished by placing a number of steel 
balls, 4, 6, X or more, in intersecting 
races cut in the two joint members. 
The races guide the balls to precisely 
half the shaft angle from O to its 


a Variation LSE 


Per Cent 


Degrees 


the 
as com- 
the Cardan joint 


Space-velocity diagram of 


Weiss Universal Joint 
pared with 


designed maximum. The race curve 
radius is not of particular importance 
in the geometric relation, and can be 
chosen to get the largest balls in the 
smallest outside diameter joint for a 
particular shaft angle. In fact, it 
may well be an infinite radius as in 
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the straight-race joint of shaft an- 
gles up to 15 deg. These straight- 
race joints, in addition to the con- 
stant velocity rotation, respond to 
axial movement of the propeller 
shaft, in place of the slip spline cou- 
pling used in Cardans, and so elim 
inate, by the rolling of the balls in 
their races, the considerable fric 
tional resistance of the slip spline at 
high torque. It has been found that 
the resistance to axial movement of 
a conventional Hotchkiss Cardan 
propeller shaft with slip spline cou- 
pling at low gear torque was 1,800 
Ib., with a corresponding radial over- 
Joad on the ball bearings of both the 
transmission shaft and the differen- 
tional pinion shaft of the rear axle. 
In a recent test for lubrication 
maintenance, one of these 40-deg. 
front-drive joint units ran satisfac- 
torily for 100 hours at normal torque 
and r.p.m. corresponding to approxi- 
mately 70 miles per hour car speed. 
This type of universal joint is ex- 
pected to find application to other 
equipment besides automobiles. 


“Integraph” 
Calculating Instrument 


CALCULUS calculations are made 
as easy by the use of the “Integraph” 
Equipment shown, as arithmetical 
problems are by the slide rule. These 
devices, sold by the Integraph Com- 
pany, Caxton Building, Cleveland, 
Ohio, are suitable for problems in- 
volving differentiation „and integra- 
tion. A knowledge of calculus is not 
necessary. One outstanding feature of 
the equipment is that curves plotted 
from observed experimental or test 
values may readily be differentiated 
without the necessity of establishing 
the algebraic equation of the curve. 
The accuracy attained by the use 
of these instruments is well within 
the errors of observation and the 
mechanical accuracy of the machine 
or instrument to be built. Its field of 


application lies in the design of 
meters, instruments, and electrical 
devices and general design work in- 
volving calculus problems. ‘The cor- 
relation of the mechanical process 
with the calculus is developed in the 
accompanying book “The Mechanics 
of the Calculus.” 


Cutler-Hammer 


Type L Magnetic Clutch 


MORE consistent operating charac- 
teristics, easier installation, greater 
safety, and easier access to parts 
which may have to be renewed, are 
among the claims made for the Type 
“L” magnetic clutch offered by 
Cutler-Hammer, Inc., 80 12th St., 
Milwaukee, Wis. This clutch is 





Cutler-Hammer Type L Mag- 
netic Clutch, which gives con- 
sistent operating performance 
and permits easy access for 
renewal of parts 


known as the type “L” because of the 
shape of the armature, the cross- 
section of which is L-shaped so that 
it fits around the magnet coil. This 
gives a greater and more steady mag- 
netic pull throughout the life of the 
lining. 

The magnet coil is wound on a 
sheet-metal form and locked in place 
by means of four mounting studs 
which extend through the field cast- 
ing. Loosening the four studs allows 
the removal of the entire coil. All 
coil terminals are recessed below the 
surface of the field member to pro- 
tect them against damage. 

A centering bearing, which is a 
roller bearing mounted in the field 
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member, and which protrudes so that 
it fits into a recess in the armature 
hub, forms a common support for 
both clutch members, but permits 
either member to revolve inde- 
pendently of the other when dis- 
engaged. 

The collector rings are made of 
brass to prevent corrosion, and are 
mounted away from the hub on the 
four insulated studs, so that dust will 
not collect to cause creepage between 
the rings. Two carbon brushes are 
used on each collector ring so that 
one brush is always in position to 
give good contact without arcing. A 
lining wear indicator shows the oper- 
ator when the lining has worn to a 
point where it must be readjusted to 
maintain efficient operation. 


“Newaloy” 
18-8 Sheet Steel 


NIROSTA chromium-nickel steel is 
employed for “Newaloy” sheets, 
which are rolled in all sheet mill 
gages by the Newton Steel Company, 
Youngstown, Ohio. These gages 
range from No. 12 U. S. standard 
to No. 26 inclusive, and the sizes are 
limited to a maximum width of 48 
in. and a maximum length of 120 in., 
depending upon the gage. 

Krupp Nirosta metal has been em- 
ployed in these sheets to afford the 
designer a non-corrosive and heat- 
resistant alloy steel sheet. The chro- 
mium content of the metal is 18 per 
cent and the nickel content, 8 per 
cent. 


“Durez” 


Varnish for Castings 


NATURAL porosity of certain fer- 
rous and non-ferrous castings may be 
overcome to prevent corrosion and 
seepage by specifying an application 
of “Durez” No. 278 varnish. This 
material, offered by General Plastics, 
Inc., North Tonawanada, N. Y., is a 
special grade of “Durez” varnish, 
and retards corrosion from sea-water, 
dilute alkalies, acids, ammonia, and 
certain anti-freeze compounds. It 
prevents oil seepage and leakage of 
compressed air and liquids under 
pressure. 

The application is carried out in 
various ways, depending upon the 
type of box and the result desired. 
General practice is to impregnate the 
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pieces under pressure, sometimes 
after vacuum treatment, and prehaps 
heated for slight expansion, then 
drained, air dried, and baked. The 
baking temperatures are compara- 
tively low, ranging from 250 to 300 
deg. F., for a sufficient period to heat 
the cast part entirely through. Prev- 
ious to the application of ‘“Durez” 
No. 278, the exterior surface of cast- 
ing may be sand blasted or wire 
brushed to expose the original metal. 


Michigan 
“Screw-Lift” Plug Valves 


SCREW action is employed to lift 
the plug of the “Screw-Lift” plug 
valve manufactured in standard and 
extra-heavy types by the Michigan 
Valve & Foundry Company, Detroit, 
Mich. ‘The positive action of this 
mechanism is entirely independent of 
line pressure or indirect lubricant 
pressure. It is claimed that the 
strength of the assembly precludes 





By the 


“Secrew-Lift” 
ciple, the plug of the Michi- 
gan Plug Valve is prevented 
from scoring the seat 


prin- 


danger of under 
service. 

The plug, when raised, because of 
the bearing above the plug and the 
pilot bearing below, is held out of 
contact with its seat regardless of 
operating pressure. Clearance be- 
tween the plug and the seat in this 
position is just sufficient to permit 
rotating the plug, but is not enough 


to permit entrance of foreign matter 


breaking severe 


or scale between the contact surfaces. 
Another feature is that no rotation 
of the plug can take place until the 
plug is raised out of contact with 


its seat and thus, no scoring can take 
place. 
The “Screw-Lift” valve can be 


furnished either with or without lu- 
brication of the plug, depending upon 
the nature of service. These valves 
are regularly furnished in “Meehan- 
ite” metal, which is non-growing 
under high temperature and shows 
better performance unde: continuous 
heating up to 1,600 deg. F. than does 
gray iron or semi-steel. It is guar- 
anteed to operate at temperatures up 
to 750 deg. F. without loss of 
strength. 

“Screw-Lift” valves are available 
in standard series from 1- to 8-in. 
pipe sizes for 150 lb. per sq.in. work- 
ing pressure on oil, gas, steam and 
water. The extra-heavy series is 
built for pressures up to 250 1b., and 
is also available in the range. 


Harley-Davidson 
Roller Bearings 


SPECIAL roller bearings, for many 
years manufactured by the Harley- 
Davidson Motor (Company, Mil- 
waukee, Wis., for use on its 
motorcycles, are now being offered 
to the general trade in a limited num- 
ber of sizes. These units comprise 
rollers of the cylindrical type and 
cages, and are intended to run directly 
upon hardened, ground, and lapped 
shafts. Ordinarily no races are 
supplied. 

The rollers are made from S.A.E. 
52100 chromium ball steel, and after 
hardening and grinding are lapped to 
smooth finish and accuracy. After 
lapping, the rollers are graded in 
steps of 0.0001 in. above and below 
the standard of } in. plus 0.001 and 
minus 0.001 in. Eight lengths of 
rollers are provided from 0.280 to 
0.736 in. The cages are machined 
from solid bar steel and are hardened 
throughout. They are suitable for 
shaft diameters of § to 24 in. and are 
specially adapted to designs in which 
the rollers are mounted directly on 
the shaft. In many instances the sep- 
arate outer race is eliminated and 
the rollers are mounted direct in a 
hardened part. 
These bearings 


were developed 
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especially for connecting rod and 
crankshaft main bearings for the 
Harley-Davidson motorcycle where 
space and weight considerations were 
paramount. There were also condi- 
tions of high speed, 4,000 to 4,800 





Roller 
Bearing applied to the 


Harley - Davidson 


connecting rod of a 


motorcycle 


r.p.m., and heavy loads at explosion 
pressures in engines up to 3y%-in. 
bore. Hence the bearing is offered 
for those locations where similar con- 
ditions prevail, particularly space limi- 
tations. While the bearing is made 
now in only a limited number of 
sizes, other sizes are contemplated 
according to the demand. 


Janette 
Type RW-2 Speed Reducer 


SEVERAL novel features of con- 
struction and design have been in- 
troduced into the Type RW-2 
self-contained motor-driven speed re- 
ducer recently announced by the 
Janette Manufacturing Company, 556 
W. Monroe St., Chicago, Ill. As 
will be noted from the illustra- 
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Janette Type RW-2 Motor- 
Driven Speed Reducer 
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tion, the gear housing bolts directly 
to a machined pad on the end 
frame of the motor. The gearbox it- 
self is divided into three parts—the 
main housing, and two sides. These 
two sides, to which the mounting 
feet are cast, can be shifted in rela- 
tion to the fixed main housing, thus 
enabling the speed reducer to be 
mounted either on the floor, wall or 
ceiling. This adjustment is made by 
removing the eight capscrews on the 
side plate and shifting the sides to 
the desired mounting position. Either 
a right- or a left-hand shaft exten- 
sion can be supplied as specified by 
the designer. 

The speed reducer is available with 
ratios of 50, 60, 70, 90, or 100 to 1, 
and with motors of 4, 4 or 4 horse- 
power. 


Reeves 
Transmission Controls 
AUTOMATIC regulation of the out- 


put speeds of the Reeves variable- 
speed transmission can be regulated 
infinitely over a predetermined range 
by means of the electric automatic 
control just developed by the Reeves 
Pulley Company, Columbus, Ind. Any 
number of machines may be installed 
in tandem or in range, and the speeds 
synchronized auto- 
matically so that the 
goods or material will 
be delivered directly 
from one machine to 
another and carried 
through a series of 
processes mechani- 
cally, with a minimum 
amount of handling 
and of supervision. 
Also, separate sec- 
tions of one machine 
may be synchronized 
automatically where 
the transmission is 
built in, in such ma- 
chines where efficient 
production is depend- 
ent upon the synchro- 
nization of two sep- 
arate elements driven 
independently. The electric control 
makes all speed changes while the 
machines are running without inter- 
rupting production. 

The control driving component 
consists of a fractional-horsepower 
reversible motor, either a.c. or d.c., 





with a bracket for mounting on the 
transmission frame. A train of re- 
duction gears connects the motor shaft 
to the shifting screw of the transmis- 
sion, and a safety slip clutch, in con- 
nection with the gears, allows the 
large gear to slip in case the shifting 
screw locks or a sudden overload is 
thrown on the control. A solenoid 
brake releases its grip on the motor 
shaft before the current is turned 
into the reversible motor, and is 
thrown on the instant the required 
speed is obtained and the current cut 
off, thus stopping the motor imme- 
diately without coasting. A two-way 
mercury switch for running the re- 
versible motor either clockwise or 
counter-clockwise is provided. In 
this switch are also mounted mercury 
tubes for operating the solenoid 
brake. The last component is a guard 
for enclosing the gears. 

The remote control permits the 
operator to change and regulate the 
speed of one or more machines with- 
out leaving his position by pres- 
sing a button. It is identical with 
the electric automatic control ex- 
cept for the switch. Instead of the 
two-way mercury switch, there is fur- 
nished a special push-button station. 
One of the push buttons operates the 
reversible pilot motor clockwise and 
the other operates it counter-clock- 
wise. A safety friction clutch pro- 
tects the control from damage. 
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Electric Automatic Control for the 
Reeves Variable-Speed Transmission 


Ohio 

Union Bonnet Valve 
BRONZE-BODIED union bonnet 
valves from 4 to 3 in. have been de- 


veloped by the Ohio Brass Company, 
Mansfield, Ohio. Quick replacement 
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of valve disks is 
accomplished easily 
when servicing be- 
comes necessary 
and the malleable 
iron union nuts re- 
duce the damage 
caused by pipe 
wrench jaws when 
gripping the nut in 
removing the stem. 
Thus, the valve 
presents a neater appearance in serv- 
ice and simplifies the work of disk 
replacement. 





Westinghouse 
Class 8512 Timestarters 


REMOTE-CONTROLLED mag- 
netic starters for constant- and adjust- 
able-speed d.c. motors in sizes up to 
10 hp., 230 volts, have been placed 
on the market by the Westinghouse 
Electric & Manufacturing Company, 
East Pittsburgh, Pa., under the des- 
ignation of the class 8512 time- 
starters. They provide three points 
of definite time limit acceleration, per- 
mitting safe and accurate starting of 
the motor under either full or par- 
tial load. 

Four combinations of these starters 
make them applicable to a wide range 
of uses. Class 8512-A, for constant- 
speed motors, does not provide over- 
load protection or dynamic braking. 
Class 8512-B, for constant-speed 
motors, provides thermal-relay over- 
load protection, but not dynamic 





Westinghouse Class 8512-F 
Timestarter for adjustable- 
speed motors. It provides 
overload protection, dynamic 
braking, and full field starting 
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braking. Class 8512-C, for constant- 
speed motors, provides overload pro- 
tection and dynamic braking, while 
class 8512-F, for adjustable-speed 
motors, provides overload protection, 
dynamic braking, and full field 
starting. 

The complete line of timestarters 
is of standarized construction and 
different combinations are made pos- 
sible by the addition of certain parts 
to a standard chassis. The standard 
chassis consists essentially of a three- 
point accelerating contactor, mechan- 
ically connected to an escapement 
mechanism. These are mounted as 
a unit on a molded insulating base. 

Definite time limit acceleration is 
obtained in starting by a delayed ac- 
tion of the accelerating contacts, 
brought about by an _ escapement 
mechanism. 

Inverse, time-limit, overload pro- 
tection is provided by the overload 
relay, arranged for either hand or 
automatic reset. Either low-voltage 
protection or low-voltage release may 
be obtained, depending on the type 
of master switch used. 

Timestarters can be operated by 
all types of master switches, such as 
push-buttons, shipper-rod master 
switches, float switches, and pressure 
switches. Momentary-contact push 
buttons and shipper-rod master 
switches provide low-voltage protec- 
tion. Low-voltage release is obtained 
with maintained-contact push buttons, 
float switches, and pressure switches. 


Jenkins 


Standard Bronze Valves 


STANDARD bronze valves with a 
one-piece, screw-over bonnet and a 
slip-on, stay-on disk holder have been 
announced by Jenkins Brothers, 80 
White St., New York, N. Y. These 
valves are made in globe, angle, 
cross, and check 
types for all 
standard services. 
The one - piece, 
screw-over bonnet 
in combination 
with the slip-on. 
disk holder is a 


Jenkins 
Bronze 
showing the 
piece screw - over 
bonnet and the re- 
movable disk 


Standard 
Valve, 
one- 


departure in bronze valve design. The 
one-piece bonnet construction pro- 
vides ease in removal and strength 
to prevent springing or distortion. 
The slip-on disk holder facilitates 
changing the disk. If the spindle 
is raised a turn or two, the bonnet 
can be removed from the valve body 
without danger of the disk holder 
slipping off the spindle. A turn or 
two in the opposite direction causes 
the disk holder to slip off the spindle. 

Most of these valves are available 
in 4- to 3-in. pipe sizes. 


General Electric 
Photo-Electric Relay Line 
SEVERAL items have been added to 


the line of photo-electric relays man- 
ufactured by the General Electric 
Company, Schenectady, N. Y. In ad- 
dition to the original unit, CR-7505- 
A-2, an a.c. relay, there are now 
introduced a d.c. relay known as CR- 
7505-B-1; an outdoor, weatherproof, 
a.c. relay, CR-7505-C-2; an interior 
light control unit, CR-7505-D-1; in- 
terior measuring devices, both a.c. 
and d.c., known as CR-7505-E-1 and 
F-1, respectively; an indoor light 
source, a.c. or d.c., CR-7500-A-1. 
and an outdoor, weatherproof light 
source, CR-7500-B-1, for a.c. cir- 
cuits. The CR-7505-B-1 relay is a 


General Electric Type 
GR-7505-B-1 Photo-Elec- 
tric Relay for d.c. circuits 


counterpart of the CR-7505-A-2, ex- 
cept that it operates on d.c. instead 
of a.c., and can be used for similar 
service. It is of two-unit construc- 
tion, one unit being the photo-electric 
tube and the other, the relay box. 
The contactor used in the output cir- 
cuit is the same and will break two 
amp. at 125 volts d.c. or one amp. at 
250 volts d.c. 

The type CR-7505-C-2 relay is 
similar to the A-1 and B-2 already 
described, but is inclosed in a cast- 
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iron case to make it weatherproof for 
outdoor use. 

Two light sources, CR-7505-A-1 
and B-1, for indoor and outdoor use 
respectively, can be used in connec- 
tion with standard relay units to 
provide light up to a distance of 25 
ft., where the control is to function 
as a result of the interruption of that 
light. The indoor type is suitable for 
either a.c. or d.c., is small in size, is 


6-volt trans- 
voltage 
light 


Ntandard G.E. 
former for filament 
of photo-electric-relay 
source 


equipped with a high-intensity lamp 
operating on 6 volts, and has a lens 
arranged to provide a beam with ap- 
proximately parallel rays. A stand- 
ard transformer is an accessory to 
provide filament voltage. The out- 
door light source is designed for 
operation on a.c. circuits, while the 
6-volt transformer supplied has 110- 
and 220-volt taps on the high side. 


“Stibloy” Coating 


for Galvanized Articles 


TEST results show that galvanized 
sheet coated with “Stibloy,” manu- 
factured by Liquid Metal Products, 
Inc., 231 So. La Salle St., Chicago, 
Ill., has a life of approximately three 
times that of uncoated sheet. Stibloy 
is a colorless solution containing a 
compound of antimony. When the 
liquid is brought into contact with a 
galvanized surface, it enters the 
pores of the metal where a chemical 
reaction takes place between the 
antimony and the zinc, so that it be- 
comes more resistant to corrosion 
and furnishes an adhesive base for 
paint, lacquers and enamels. The 
volatile vehicle evaporates completely 
within a period of three to five 
hours. 

The protection afforded by Stibloy 
materially increases the life of the 
zinc coating against the action of 
gases, smoke, brine, and atmospheric 
corrosion. Painting of the surfaces 
can then be undertaken without the 
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hazard of pealing or flaking. The 
discoloration of the metal attendant 
upon the use of “Stibloy” prohibits 
its use for purposes requiring a 
bright galvanized coating. 


Boston 
Type TF Speed Reducer 
HEAVY-DUTY speed reducers for 


right-angle drives are now available 
from the Boston Gear Works Sales 
Company, North Quincy, Mass. 
These reducers, designated as the 
type TF. are available from stock in 





Boston Type TF Right-Angle- 
Drive Speed Reducer avail- 
able in sizes up to 20 hp. 


sizes up to 20 hp. and in ratios from 
154 to 1 up to 80 to 1. The con- 
struction is similar to the other “T” 
types, consisting of a phosphor- 
bronze gear operating with a hard- 
ened and ground steel worm. Shafts 
are mounted on Timken tapered 
roller bearings to give long service. 


“Tungtite” 
Piston .Rings 


COMPRESSION rings for high- 
speed engines have been placed on 
the market by the Perfect Circle 
Company, Hagerstown, Ind., under 
the trade name of “Tungtite.” These 
compression rings are always used 
in pairs. Each ring is counter-bored 
on one edge, forming an L-shaped 
cross-section. The rings are installed 
in a special ring groove with the 
counterbored edges facing each 
other. The Tungtite piston ring 
groove is machined with an annular 
projection or tongue in the center, 
which is lower than the outer walls 


of the groove. This tongue occupies 
the space between the counterbores, 
separating the rings, and forming a 
T-shaped cavity between them, which 





“Tungtite’ Compression Piston 
Rings, which, when used in 
pairs, form an oil reservoir 
between them 


acts as a reservoir for oil. The 
opening between the rings is a nar- 
row passage, which forms a direct 
communication between the oil film 
on the cylinder wall and the reser- 
voir behind the rings. It is claimed 
by the use of these rings that oil- 
consumption and blow-by, even in 
the highest speed engines, have been 
reduced to the standards which pre- 
vailed in the slow-speed, low-com- 
pression motors. It is impractical 
to regroove a conventional piston to 
receive Tungtite rings, and therefore 
the motor has to be designed for 
their use. 


“G-M”’ 
Type A Photoelectric Cell 


GREATER physical uniformity, re- 
producibility and effective electro- 
static shielding are found in the type 
75-A photoelectric cell developed by 
the G-M Laboratories, Inc., Grace 
and Ravenswood Aves., Chicago, Ill. 


NEW MATERIALS AND PARTS 


495 





High sensitivity 

with strong signal 

response is afforded 

in the “G-M” Pho- 

toelectric Cell by 

the central sensi- 
tive plate 





This cell employs radical construction 
in that the sensitive surface is an 
inserted metal plate centrally located 
within the bulb instead of being de- 
posited on the inner wall of the glass 
envelope. This new construction af- 
fords high sensitivity to incandescent 
light sources, and the large light col- 
lective power insures strong signal 
response to small changes in light 
intensity or color. 

This cell can be furnished either in 
the vacuum, type 75-AV, or gas- 
filled, Type 75-A, forms. Either 
type is specially suitable for photo- 
electric relays. 


Bodine 
Series Motors With 
Or Without Speed Reducers 


SMALL series motors with or with- 
out worm gear reductions attached 
are available from the Bodine Elec- 
tric Company, Oakley, Blvd. and 
Ohio St., Chicago, Ill., in sizes from 
1/80 to 1/15 hp. The Type C-2 
without the worm gear reduction, 
shown in Fig. 1, is of the series- 
wound type and therefore the speed 
varies with the load changes. It may 
be used for driving small pumps, 
small centrifuges, vacuum sweepers, 





Small appliances required to operate on a.c. or d.c. circuits can be 
powered with Bodine Series Motors of 1/80 to 1/15 hp. Left— 
Type C-2; Right—Type CR-2 with speed reducer 
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therapeutical apparatus, heaters, 
valves, meters, and similar applica- 
tions. The series-wound motor 
equipped with a speed reducer, as 
shown in Fig. 2, is known as Type 
CR-2. It is designed for slow-speed 
drives of comparatively small horse- 
power. These universal motors will 


operate on either a.c. or d.c. circuits. 


General Electric 


Reversing Switch 


A REVERSING switch designated 
as CR-7009-B-19 has been announced 
by the General Electric Company, 
Schenectady, N. Y., for use with 
squirrel-cage motors rated up to 
14 hp. at 110 volts, and 2 hp. at 220, 
440, 550 and 600 volts, 25 to 60 
cycles. 

The switch consists of two con 
tactors mechanically interlocked and 
having four sets of contacts and ter- 
minals. Three of these contact sets 
are for power circuits and the re- 


maining one is for the holding cir 
cuit of the coil. The equipment is 
placed on a compound base for 
uomnting in an enclosing case. 


“Bristo” 
Setscrews and Capscrews 


with Dardelet Thread 


THE Bristol Company, Waterbury, 
Conn., has announced the adoption of 
the Dardelet screw thread as optional 
on “Bristo” hollow safety setscrews 
and socket head capscrews. All 


standard sizes of setscrews and cap- 
screws are available with the thread, 
but not all the extra small diameters 
of setscrews. 

The Dardelet screw thread ap- 
proximates that of the Acme, but 
the space between the teeth is wider 
and is inclined away from the start 
of the thread. The inclined surfaces 
at the bottom of the external thread 
and the tops of the teeth of the in- 
ternal thread wedge together along 
the inclined plane and are held by 
friction when the nut is seated. 


PATENTS 


Patent 1,774,501 has been granted to 
Joseph C. Call, Bancroft, Idaho, on a 
mechanical movement consisting of a 
plurality of gears, each having a 
different number of teeth, and means 
deriving motion from these gears every 
time they come into a predetermined 
recurring conjunction, and a driven 
co-operative upon said gears. 


A universal joint, having co-acting 
members with their proximate faces 
formed with non-concentric grooves in- 
tersecting at an angle and a relatively 
movable body received partly in each 
of such grooves and through which 
force is transmitted, is covered by 
patent 1,774,578, granted to Carl W. 
Weiss, Brooklyn, N. Y. 


Patent 1,774,655 has been granted to 
William Messinger, and assigned to 
the Messinger Bearings, Inc., Phila- 
delphia, on a car journal roller bearing 
box, the journal having a shoulder and 
a nut making it fast to the shaft, a 
roller bearing mounted on the journal, 
and a double thrust roller bearing at a 
neck of the journal. 


Carl E. Swenson, Rockford, Ill., has 
assigned to the Mechanics Universal 
Joint Co., patent 1,774,679, on a uni- 
versal joint having a sphere fixed on a 
stud in one half of the joint and a 
central spheroidal socket in the other 
half. 

Andrew G. Johnson, Lincoln, 
Nebraska, has received patent 1,775,282 
on a renewable rubber bearing having 
a helical support and a rubber band 
between the windings and protruding 
to function as a bearing surface. 

Patent 1,775,305, granted to John J. 
Bouchard, Bradford, Pa., on a vehicle- 
spring mounting, covers an axle 
housing having a block on its under- 
side and a spring saddle encircling the 
housing and provided in its under por- 
tion with a channel for the block, wear 
plates fitting within the channel and 
means for maintaining the plates in 
abutment to the block. 
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PUBLICATIONS 


FOR THE ENGINEERS’ LIBRARY 


GENERAL ELECTRIC PUBLICATIONS. 
The General Electric Co., Schnectady, 
N. Y., has issued publications as fol- 
lows: GEA-388 A, superseding 388, on 
the Type MT control equipment for 
d.c., series-wound, crane-bridge and 
trolley motors; GEA-530 B, supersed- 
ing 530 A, on Type MT control equip- 
ments for d.c., series-wound, crane- 
hoist motors; GEA-1265 A, superseding 
1265, on industrial thermostats; GEA- 
1283 on type CR-3012 cam type master 
switches for use on control circuits 
only; GEA-1284 on CR 9441 geared- 
type limit switches; GEA-1285 on CR 
9441-LS-438 track type limit switches ; 
GEA-1290 on type CR4261 type 
MT control equipment for d.c., series- 
wound or compound-wound steel mill 
auxiliaries motors; GEA-1295 on CR 
9132 edgewise-wound resistors for a.c. 
and d.c. service; GEA-1296 on type 
CR 9517 brakes for d.c. motors, and 
GEA-977 B on G-E fractional-horse- 
power capacitor-motors, Type KC. 


Meta. Hose. The Seamlex Corpora- 
tion, 30 Church St., New York, N. Y., 
is distributing a leaflet showing the 
types of service for which the appro- 
priate styles of its metal hose are fur- 
nished. The standard sizes are listed. 


Morors. The Westinghouse Electric 
& Manufacturing Co. has issued a 
four-page leaflet on its type CW wound- 
rotor induction motors known as leaflet 
20490, and giving constructional fea- 
tures, 


Spreep Repucers. Gears & Forgings, 
Cleveland, Ohio, has available two bul- 
letins on speed reducers as follows: 
Bulletin B-1 on “Planetary Speed Re- 
ducers” and Bulletin C-1 on “Worm 
Gear Speed Reducers.” Each bulletin 
gives complete information on the ad- 
vantages of the particular type, its 
construction, the sizes available, and 
many installation views. In addition 
Bulletin C-1 gives a list of worm hobs 
available. 


“Strptoy.” The Liquid Metals Prod- 
ucts* Co., Inc., 231 South La Salle St., 
Chicago, Ill., has available a booklet 
showing many applications for “Stibloy,” 
its protective coating for galvanized sur- 
recurring conjunction, and a driver 
faces. Protection afforded causes life 
of galvanizing to be extended three 
times. 


THERMOMETERS, RESISTANCE TYPE. 
The Leeds & Northrup Co., 4901 Sten- 
ton Ave., Philadelphia, Pa., has issued 
a 1930 edition of Catalog No. 80 en- 
titled “Resistance Thermometers” on 
recording, controlling, and indicating 
temperatures, principally low-tempera- 
ture applications. 
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Recent Corrosion-Resistant Alloys 


BY GEORGE S. BRADY 


ESISTANCE to corrosion is a relative property. 


In choos- 


ing materials for machine parts that must remain unattacked 
under atmospheric conditions or in the handling of corrosive 
chemicals, the engineer must decide between the factors of degree 
of corrosion-resistance required, cost of the metal, strength, hard- 


ness, and other physical properties. 


All of the factors must be 


rightly balanced if the most economic design to meet a given 
condition is to be attained. Some of the more recent of the corro- 
sion-resistant alloys are here described, but no attempt is made to 
review the relative corrosion-resistance of the elementary metals. 


CHROMIUM-NICKEL STEELS. This 
name applies to a group of austenitic 
steels containing usually about 18 per 
cent of chromium and 8 per cent of 
nickel, although these percentages 
may vary considerably. They are not 
to be confused with the “strong” 
nickel - chromium steels with low 
nickel and only small amounts of 
chromium, nor with the older ‘‘stain- 
less” steels having chromium only. 
Chromium-nickel steels are exceed- 
ingly corrosion resistant even at tem- 
peratures up to 1,700 deg. F., and 
will withstand the action of most 
acids. Tensile strengths range from 
75,000 to 140,000 Ib. per sq.in., with 
elongations of 35 to 75 per cent. The 
alloys are ductile and malleable. 
They can be drawn and formed, and 
polished to a fine luster. Thev retain 
their color and do not require plating. 
The steels are marketed under trade 
names such as KA2 (Krupp-Aus- 


tenitic), Allegheny Metal. Enduro 
Nirosta. Bethalon, and Defistain. In 
general they are more expensive 


than ordinary stainless steels. 


CHROMIUM-MANGANESE STEEL. Very 
recently a group of corrosion-resist- 
ant steels have been developed by the 
substitution of manganese for nickel 
in the “18-8” steels. The addition 
of 5 per cent of manganese to an 
18-per cent chromium steel gives 
strong, ductile, deep-drawing qual- 
ities. Higher percentages of man- 
ganese further increases the strength, 
toughness, and deep-drawing prop- 
erties. For deep drawing, these steels 
have a very low carbon content, 
under 0.10 per cent, which makes 
them technically “iron.” A satisfac- 
tory deep-drawing steel contains 17 
to 18 per cent of chromium, 7 to 8 
per cent manganese, and 0.07 per 
cent carbon. Such a steel has a 
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tensile strength of 125,000 lb. per 
sq.in., an elongation of 25 per cent, 
and a Brinell hardness of 156. These 
steels are very resistant to at- 
mospheric corrosion and to acids. 


STAINLESS STEELS. The group of 
high-chromium steels produced 
under the name of “stainless” were 
first introduced in England in 1914. 
About three years ago improvements 
in machining qualities were dis- 
covered to be possible by the addi- 
tion of zirconium-sulphide. More 
recently it has been found that zir- 
conium alone will produce these easy 
machining qualities. 
therefore, are now available on the 
market in grades that can be ma- 
chined almost as easily as ordinary 
screw stock, and this fact has opened 
a wide range of application as a 
material for product parts made in 
quantity in the screw-machine. 


Coprer STEELS AND Irons. Steels 
containing 0.20 to 0.25 per cent of 
copper have come into wide use dur- 
ing the last five years. They are 
among the most economic of the 
metals for moderate corrosion resist- 
ance. Tests have shown that this 
amount of copper in the steel will 
give from two to four times the 
resistance to atmospheric corrosion 
of the same steel without copper. 
Copper-bearing Bessemer steels are 
claimed to be more resistant to 
corrosion than open-hearth steels of 
the same copper content. Very small 
quantities of molybdenum, about 0.05 
per cent, may also be added to the 
copper steels for additional corrosion 
resistance. With molybdenum. the 
copper content is -raised to 0.40 per 
cent. The only difference between 
the copper steels and copper irons 
appears to be in the carbon content, 
those having less than about 0.15 per 
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Stainless steels.. 


cent carbon being classed as irons. 
Copper steels and irons are fre- 
quently sold under trade names such 
as Cop-R-Loy, Toncan iron, and 
Gohi iron. The physical properties 
as a construction material are quite 
similar to those of low-carbon, or 
“mild,” steels. 


SıLıcon Iron. Silicon in quantity 
was formerly considered detrimental 
to cast iron, but with the increased 
appreciation for the acid-resisting 
qualities, the high-silicon irons have 
come into wide usage for castings 
for pumps and parts for chemical 
machines. The advent of tungsten- 
carbide tools, which made possible 
the machining of the lower grades. 
also opened new uses. These irons 
ordinarily contain from 12 to 15 per 
cent of silicon, the greatest corrosion 
resistance being claimed at 14.5 per 
cent. Irons having more than 5 per 
cent of silicon are extremely hard, 
very brittle, and are not commer- 
cially machineable, but they cast well 
into intricate shapes. They are 
finished by grinding. Tantiron, one 
of this class of irons, contains 13.5 
per cent silicon and 1 per cent car- 
bon. It is not machineable. It 
weighs 0.253 Ib. per cu.in. Duriron, 
having 14.5 per cent silicon, has a 
tensile strength of 10,000 Ib. per 
sq.in. 

NicKeEL Bronze. The name is a mis- 
nomer, and is in general very in- 
definite, but it is used to cover a 
very important group of copper- 
nickel - tin and copper - nickel - zinc 
allovs that because of their fine color, 
excellent casting qualities, ease of 
machining, and resistance to corro- 
sion and mild acids, are of enormous 
value to the designer. Lately, these 
alloys, under various trade names, 
are coming into increasingly wide 
usage for hardware, valves, and auto- 
motive parts where an attractive 
white and durable color is desired 
without plating. The copper-nickel- 
zinc alloys were originally known as 
“German silver” and “nickel silver,” 
but recently the Federal Trade Com- 
mission has ruled against the use of 
these names in interstate trade. They 
are in reality nickel-bearing brasses, 
while those containing 5 to 7 per cent 
of tin may be classified as nickel 
bronzes. Cupro-nickel alloys with- 
out tin or zinc are more ductile but 
do not cast nor machine as well and 
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are not employed for general ma- 
chine parts. The natural alloy known 
as Monel metal cannot correctly be 
grouped in this class, although the 
field of usefulness as a corrosion- 
resistant metal is quite similar, This 
interesting cupro-nickel alloy is pro 
duced directly from the Canadian 
matte and was introduced as far back 
as 1905, but has lately had increased 
acceptance for corrosion - resistant 
parts, especially in food machinery. 
All of the American yachts in the 
1930 races were equipped with tangs, 
sheaves, boom ends, and fittings of 
Monel metal. To give brass or 
bronze a white color, at least 10 per 
cent of nickel is required. This 
amount makes the alloy very corro- 
sion resistant, and greatly increases 
the strength and toughness. The 
nickel also improves the grain struc- 
ture. Small amounts of lead are 
sometimes added to improve the ma- 
chining qualities, but this decreases 
the strength, and in amounts above 
2 per cent also dulls the color. 
Nickel bronzes are marketed under 
a great variety of trade names, such 
as Nickelene, Benedict metal, Adnic, 
\mbrac, and Eclipse metal. 


Siticon Bronze. It has been known 
for many years that silicon hardens 
copper and copper alloys, and silicon- 
hardened copper has been used for 
special purposes as trolley wire and 
fittings. Such alloys as Everdur, 
containing also manganese, have been 
widely used for some time for chem- 
ical machinery parts to resist corro- 
sive liquids. The name “silicon 
bronze” has been applied to these 
alloys, although technically they are 
not bronzes. More recently, silicon 
has been added to the corrosion- 
resistant nickel bronzes and copper- 
nickel alloys. A small amount of 
silicon is found to form nickel sili- 
cide, which hardens the alloy. These 
alloys can be age hardened and can 
be annealed by heat-treatment. A 
plain silicon bronze recently put on 
the market under the name of 
Duronze has a tensile strength of 
from 100,000 to 125,000 Ib. per sq.in. 
when hard drawn, or a strength of 
42,000 lb. per sq.in. when annealed. 
It has high corrosion resistance and 
is employed for hardware, screws, 
and bolts. Another recent alloy, mar- 
keted under the name of Tempaloy, 
contains 4 per cent of nickel in 
addition to the silicon. The amount 


of the latter is about 1 per cent. ‘This 
alloy carries nickel silicide and is age 
hardened by holding the temperature 
at 450 deg. C. for a few hours. Cold- 
drawn rod has a tensile strength of 
71,200 lb. per sq.in. and a Brinell 
hardness of 133. After heat-treat- 
ment the tensile strength is 113,800 
lb. per sq.in., and the Brinell hard- 
ness 204. Tensile strengths up to 
150,000 Ib. per sq.in. are claimed. 
This alloy is very resistant to corro- 
sion and to the action of weak acids, 
and has a wide range of use in metal 
product parts. 


CHROMIUM ALLoys. The possibili- 
ties of corrosion-resistant and acid- 
resistant alloys in this group are very 
extensive. The alloys fall under two 
general divisions, namely, those with 
iron and those without iron, the for 
mer having the advantage of lower 
cost and sometimes being more suit- 
able for heavy casting purposes. 
“Heat-resistant” alloys may be 
considered to belong to this classifica- 
tion, but they do not usually contain 
copper. All of the chromium alloys 
are corrosion resistant, and it is 
readily seen, therefore, that by addi- 
tions or substitutions of smaller per- 
centages of manganese, cobalt, sili- 
con, and other elements, an infinite 
variety of alloys can be obtained, 
each having individual physical char- 
acteristics derived from the alloying 
elements. A typical corrosion-resist- 
ant casting alloy of the chromium 
nickel-copper group is Illium. One 
grade of this alloy contains 60 per 
cent of nickel, 25 of chromium, and 
7 of copper. The ultimate strength 
is 73,000 Ib. per sq.in. It weighs 
0.300 Ib. per cu.in., or slightly less 
than a 60-40 brass. 


ALUMINUM ALLOYS. The older and 
better-known aluminum-copper alloys 
cannot be classed as corrosion resist- 
ant, although under mild service 
conditions where it is not required 
to retain a bright polished surface 
they are durable and retain a dull 
white color formed by a protective 
coating of oxide. Intererystalline 
corrosion is particularly accented in 
these alloys if iron is present, but in 
aircraft construction they are used 
because of their high strength-weight 
factor, and are coated with a thin 
film of pure aluminum for corrosion- 
resistance. A recent “alloy” of this 
type is known as Alclad. Copper- 
clad aluminum sheet has also been 
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developed. Aluminum-silicon alloys 
have relatively high resistance to cor- 
rosion, and because of their excellent 
casting qualities, wear resistance, and 
attractive color, are becoming in- 
creasingly popular. When it is con- 
sidered that about 8 per cent of the 
earth’s surface is composed of alum- 
inum ore and possibly 60 per cent of 
silicon oxide, the possibilities for 
general use of these alloys is seen to 
be tremendous. It is claimed that 
very many machine parts now made 
of iron will be produced in aluminum- 
silicon alloys within a short time. 
An aluminum alloy containing 5 per 
cent of silicon is widely used for sand 
castings for ornamental architectural 
work, as it makes fine detail castings 
and is very resistant to atmospheric 
corrosion, As high as 13 per cent 
of silicon is sometimes used in these 
alloys, but hardness and brittleness 
increases with the increase in silicon, 
and alloys having more than 5 per 
cent of silicon are difficult to ma- 
chine. Copper adds strength to these 
alloys, but it is avoided where color 
and corrosion-resistance are impor- 
tant, as in hardware, Even a slight 
percentage of copper will cause a 
darkening of the color on exposure. 
Magnesium is added in small 
quantities to improve machining qual- 
ities, and these aluminum-silicon- 
magnesium alloys are employed for 
crankcases, cylinder-heads, and ma- 
chine parts that require machining. 

The aluminum-silicon alloys have 
lower specific gravities than alum- 
inum or the aluminum-copper alloys. 
Aluminum-nickel alloys are not yet 
widely used, but offer good possibili- 
ties. Nickel does not give the prop- 
erty of hardening by heat-treatment 
as does copper, but it makes the 
alloy more resistant to corrosion, and 
also tougher and stronger. Nickel 
improves the luster of the aluminum, 
and the alloys offer attraction for 
hardware and exposed parts of house- 
hold machines. The percentage of 
nickel is usually less than 5. Where 
corrosion-resistance is important cop- 
per is kept as low as possible. Hyb- 
lum contains about 2 per cent of 
nickel, with some chromium and less 
than 0.0003 per cent of copper. It 
has a tensile strength up to 45,000 
Ib. per sq.in. when hard rolled, or a 
strength of 28,000 Ib. per sq.in. and 
elongation of 15 per cent when soft. 
Its color is silvery white and it will 
retain a high polish. 
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